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DESCRIPTION 

NOVEL CONDENSED IMIDAZOLE DERIVATIVES 

5 Technical Field 

The present invention relates to novel condensed imidazole 
derivatives useful as dipeptidyl peptidase-IV (DPPIV) inhibitors and 
uses thereof. 

10 Background Art 

Dipeptidyl peptidase IV (DPPIV) is a serine protease which 
specifically hydrolyzes dipeptide -X-Pro (X = arbitrary amino acid) 
from the free N terminus of a polypeptide chain. 

Glucose-dependent, insulin secretion-stimulating hormones, known 

15 as incretins (GLP-1: Glucagon-Like Peptide-1 and GIP: 

Glucose-dependent Insulinotropic Polypeptide) secreted in the 
digestive tract following meals are rapidly hydrolyzed and inactivated 
by DPPIV. When the hydrolysis by DPPIV is suppressed, the action of 
incretin (GLP-1 and GIP) is enhanced, which in turn increases the 

20 glucose-stimulated secretion of insulin from the P cells of the pancreas. 
This has been shown to improve hyperglycemia in the oral glucose 
tolerance test (see Diabetologia 1999 Nov, 42(11), 1324-31). In 
addition, GLP-1 is known to be involved in the suppression of appetite 
and food intake. GLP-1 has also been reported to have the effect of 

25 protecting the P cells of the pancreas by enhancing P cell 
differentiation and proliferation. 

Thus, a DPPIV inhibitor can be a useful therapeutic or preventive agent 
for diseases with which GLP-1 and/or GIP are associated, such as obesity 
and diabetes mellitus. 
30 Furthermore, there are many reports suggesting a relationship 

between dipeptidyl peptidase IV and various diseases as described below. 
Thus, a DPPIV inhibitor can be a therapeutic agent for diseases such 
as : 
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(1) preventive and therapeutic agents for AIDS (see Science 1993, 
262, 2045-2050) , 

(2) preventive and therapeutic agents for osteoporosis (see 
Clinical chemistry 1988, 34, 2499-2501), 

5 (3) preventive and therapeutic* agents for intestinal disorders 

(see Endocrinology 2000, 141, 4013-4020), 

(4) preventive and therapeutic agents for diabetes mellitus, 
obesity, and hyperlipidemia (see Diabetes 1998, 47, 1663-1670; and Life 
Sci 2000, 66(2) , 91-103) , 
10 (5) preventive and therapeutic agents for angiogenesis (see Agents 

and Actions 1991, 32, 125-127), 

(6) preventive and therapeutic agents for infertility (see 
International Publication WO 00/56296), 

(7) preventive and therapeutic agents for inflammatory diseases, 
15 autoimmune diseases, and chronic rheumatoid arthritis (see The Journal 

of Immunology 2001, 166, 2041-2048), and 

(8) preventive and therapeutic agents for cancer (see Br J Cancer 
1999 Mar, 79(7-8), 1042-8; and J Androl 2000 Mar-Apr, 21(2), 220-6). 

Some DPPIV inhibitors are disclosed in the Publication of US patent 
20 No. 2002/0161001; International Publication WO 03/004496; and 

Publication of US patent No. 2002/0198205. However, there is no known 
DPPIV inhibitor having a hypoxanthine or imidazopyridazinone structure 
backbone . 

A compound having DPPIV-inhibiting activity that can be used as 
25 a pharmaceutical agent is being anxiously sought as described above. 
However, a compound with excellent DPPIV-inhibiting activity, which 
is also highly useful as a clinically effective pharmaceutical is yet 
to be discovered. Specifically, an objective of the present invention 
is to provide compounds having DPPIV-inhibiting activity, which can 
30 be used as preventive, therapeutic, or alleviating agents for diabetes 
mellitus or such diseases. 
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Disclosure of the Invention 

The present inventors conducted extensive studies in view of the 
above background. As a result, they succeeded in synthesizing novel 
.condensed imidazole derivatives, including hypoxanthine and 
5 imidazopyridazinone derivatives. To complete the present invention 
they also found that these compounds had excellent DPPIV-inhibiting 
activity. Specifically, the present invention comprises: 

[1] a compound represented by the following formula, or a salt 
or hydrate thereof. 
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(I) 



wherein. 



15 



T represents a monocyclic or bicyclic 4- to 12-membered 
heterocyclic group containing one or two nitrogen atoms in the 
ring, that may have one or more substituents; 
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X represents a Cis alkyl group which may have one or more 
substituents, a C2-6 alkenyl group which may have one or more 
substituents, a C2-6 alkynyl group which may have one or more 
substituents, a Ce-io aryl group which may have one ' or more 
substituents, a 5 to 10-membered heteroaryl group which may have 
one or more substituents, a Ce-io aryl Ci-6 alkyl group which may 
have one or more substituents, or a 5 to 10-membered heteroaryl 
Ci-6 alkyl group which may have one or more substituents; 



and each independently represent a nitrogen atom or a group 
represented by the formula -CR^=; 



R-^ and each independently represent a group according to the 

formula -A^-A^-A^ 

(wherein A^ represents a single bond or a Ci-e alkylene group, 
which may have 1 to 3 substituents selected from group B 
consisting of the substituents described below; 
A""^ represents a single bond, an oxygen atom, a sulfur atom, 
a sulf inyl group, a sulfonyl group, a carbonyl group, a group 
represented by the formula -0-C0-, a group represented by 
the formula ^CO-0-, a group represented by the formula -NR^-, 
a group represented by the formula -CO-NR^-, a group 
represented by the formula -NR^-CO-, a group represented by 
the formula -SOa-NR^-, or a group represented by the formula 
"NR^-S02-; 

A^ and R^ each independently represent a hydrogen atom, a 
halogen atom, a cyano group, a Ci-e alkyl group, a C3-8 
cycloalkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, 
Ce-io aryl group, a 5 to 10-membered heteroaryl group, a 4 
to 8-membered heterocyclic group, a 5 to 10-membered 
heteroaryl Ci-e alkyl group, a Ce-io aryl Ci-e alkyl group, or 
a C2-7 alkylcarbonyl group; 

however, A^ and R^ each independently may have 1 to 3 

substituents selected from the substituent group B 
described below: 

when is a group represented by the formula -CR^=, R"*", and 
R^. may in combination form a 5 to 7-membered ring; 

except in cases where: [1] R^ is a hydrogen atom; is a nitrogen 
atom; and is -CH=; and [2] Z^ is a nitrogen atom; and Z^ is -C (OH) =; 

<Substituent group B> 

Substituent group B represents the group consisting of: a 



hydroxyl group, a mercapto group, acyanogroup, a nitro group, 
a halogen atom, a trif luoromethyl group, a Ci-e alkyl group 
which may have one or more substituents, a C3-8 cycloalkyl group, 
a C2-6 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, 
a 5 to 10-membered heteroaryl group, a 4 to 8-membered 
heterocyclic group, a Ci-e alkoxy group, a Ci-e alkylthio group, 

Rl 

a group represented by the formula -SO2-NR -R , a group 
represented by the formula -NR^^-CO-R^^, a group represented 
by the formula -NR^^-R^^ (where R^^ and R^^ each independently 
represent a hydrogen atom or a Ci-e alkyl group) , a group 
represented by the formula -CO-R^^ .{where R^"^ represents a 4 
to 8-membered heterocyclic group) , a group represented by the 
formula -CO-R^'^-R^^ and a group represented by the formula 
-CH2-C0-R^^~R^^ (where R^^ represents a single bond, an oxygen 
atom, or a group represented by the formula -NR^^-; R^^ and 
R^^ each independently represent a hydrogen atom, a Ci-e alkyl 
group, a C3-8 cycloalkyl group, a 'C2-6 alkenyl group, a C2-6 
alkynyl group, a Ce-io aryl group, a 5 to 10-membered heteroaryl 
group, a 4 to 8-membered heterocyclic Ci-e alkyl group, a Ce-io 
aryl Ci-e alkyl group, or a 5 to 10-membered heteroaryl Ci-e 
alkyl group) ) , and 



[2] the compound according to [1] , or a salt or hydrate thereof, wherein 
is, 

a group represented by the following formula: 




(wherein, n and m each independently represent 0 or 1) which may have 
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one or more substituents ; 
an azetidin-l-yl group which may have one or more substituents; 
a pyrrolidin-l-yl group which may have one or more substituents; 
a piperidin-l-yl group which may have one or more substituents; or 
5 an azepan-l-yl group which may have one or more substituents; 

[3] the compound according to [1] , or a salt or hydrate thereof, wherein 
is, 

a group represented by the following formula : 

10 




(where n and m each independently represent 0 or 1) ; 
an azetidin-l-yl group which may have an amino group; 
15 a pyrrolidin-l-yl group which may have an amino group; 

a piperidin-l-yl group which may have an amino group; or 
an* azepan^l-yl group which may have an amino group; 

[4] the compound according. to [1] , or a salt or hydrate thereof, wherein 
20 T"^ is a piperazin-l-yl group or a 3-aminopiperidin-l-yl group; 

[5] the compound according to [1] , or a salt or hydrate thereof, wherein 
T"^ is a piperazin-l-yl group; 

25 [6] the compound according to any one of [1] to [5] , or a salt or hydrate 
thereof, wherein X is a group represented by the formula -X^-X^ (where 
X^ represents a single bond or a methylene group which may have one 
or more substituents; X^ represents a C2-6 alkenyl group which may have 
one or more substituents, a C2-6 alkynyl group may have one. or more 
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substituents, or a phenyl group which may have one or more substituents) ; 

[7] the compound according to any one of [1] to [5] , or a salt or hydrate 
thereof, wherein X is a group represented by the formula -X''"^-X^^ (where 
5 X''^''" represents a single bond or a methylene group; X"*^^ represents a C2-6 
alkenyl group, a C2-6 alkynyl group, or a phenyl group which may have 
one or more substituents); 

[8] the compound according to [6] or [7] , or a salt or hydrate thereof, 
10 wherein the phenyl group that may have one or more substituents is a 
phenyl group which may have at the 2-position a substituent selected 
from the group consisting of a hydroxyl. group, a fluorine atom, a 
chlorine atom, a methyl group, an ethyl group, a fluoromethyl group, 
a vinyl group, a methoxy group, an ethoxy group, an acetyl group, a 
15 cyano group, a formyl group, and a C2-7 alkoxycarbonyl group; 

[9] the compound according to any one of [1] to [5] , or a salt or hydrate 
thereof, wherein X is a 3-methyl-2-buten-l-yl group, a 2-butyn-l-yl 
group, a benzyl group, or a 2-chlorophenyl group; 

20 

[10] the compound according to any one of [1] to [5] , or a salt or hydrate 
thereof, wherein X is a 2-butyn-l-yl group; 

[11] the compound according to any one of [1] to [10], or a salt or 
25 hydrate thereof, wherein either the or is a nitrogen atom; 

[12] the compound according to any one of [1] to [10], or a salt or 
hydrate thereof, wherein, 

is a nitrogen atom; and ^ 
30 Z^ is a • group represented by the formula ~CR^= 
(where is as defined above in [1]); 



[13] the compound according to any one of [1] to [10], or a salt or 
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a hydrate thereof, wherein, 

is a nitrogen atom; and 
Z"^ is a group represented by the formula -CR^= 
(where is as defined above in [1]); 

[14] the compound according to any one of [1] to [13], or a salt or 
hydrate thereof, 

wherein represents a hydrogen atom, or a group represented by the 

formula -A^^-A^^-A^^ 

(where A^° represents a Ci-e alJcylene group which may have 1 to 3 
substituents selected from the substituent group C described 
below; 

A^^ represents a single bond, an oxygen atom, a sulfur atom or a 
carbonyl group; 

A^^ represents a hydrogen atom, a Ce-io aryl group which may have 
1 to 3 substituents selected from the substituent group C described 
below, a 5 to 10-membered heteroaryl group which may have 1 to 
3 substituents selected from the substituent group C described 
below, a 5 to 10-membered heteroaryl Ci-e alkyl group which may 
have 1 to 3 substituents selected from the substituent group C 
described below, or a Ce-io aryl Ci-e alkyl group which may have 1 
to 3 substituents selected from the substituent group C described 
below: 

<Substituent group C> 

Substituent group C represents the group consisting of: a hydroxyl 
group, a nitro group, a cyano group, a halogen atom, a Ci-e alkyl 
"group, a Ci-6 alkoxy group, a Ci-e alkylthio group, a trif luoromethyl 
group, a group represented by the formula -NR'^^-R^^ (where each of 
R^-"- and R^^ independently represent a hydrogen atom or Ci_6 alkyl 
group) , a group represented by the formula -CO-R^-^-R^"^ and a group 
represented by the formula -CH2-C0-R^'^-R^^ (where R^-^ represents 
a single bond, an oxygen atom, or a group represented by the formula 
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-NR^^-; R^^ and R^^ each independently represent a hydrogen atom 
or a Ci-6 alkyl group) ) ; 

[15] the compound according to any one of [1] to [13], or a salt or 
5 hydrate thereof, 

wherein R^ is a hydrogen atom, a Ci-e allcyl group which may have 1 to 
3 substituents selected from the substituent group C described below, 
a 5 to 10-membered heteroaryl Ci-e alkyl group which may have 1 to 3 
substituents selected from the substituent group C described below, 
10 or a Ce-io aryl Ci-e alkyl group which may have 1 to 3 substituents selected 
from the substituent group C described below: 
<Substituent group C> 

Substituent group C represents the group consisting of: a hydroxyl 
group, a nitro group, a cyano group, a halogen atom, a Ci-e alkyl 

15 group, a Ci_6 alkoxy group, a Ci-e alkylthio group, a trif luoromethyl 

group, a group represented by the formula -NR^^-R^^ (where each of 
R^^ and R^^ independently represents a hydrogen atom or a Ci-e alkyl 
group) , a group represented by the formula -CO-R^^-R^^ and a group 
represented by the formula -CHa-CO-R^^-R^^ (where R^^ represents 

20 a single bond, an oxygen atom^ or a group represented by the formula 

-NR^^-; R^^ and R^^ each independently represent a hydrogen atom 
or a Ci^e alkyl group) ; 

[16] the compound according to [14] or [15], or a salt or hydrate thereof , 
25 wherein the substituent group C is a group consisting of a cyano group, 
a Ci-6 alkoxy group, a C2-7 alkoxycarbonyl group, and a halogen atom; 

[17] the compound according to any one of [1] to [13], or a salt or 
hydrate thereof, wherein R-^ is a methyl group, a cyanobenzyl group, 
30 a f luorocyanobenzyl group, a phenethyl group, a 2-methoxyethyl group, 
or a 4-methoxycarbonylpyridin-2-yl group; 

[18] the compound according to any one of [1] to [13], or a salt or 
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hydrate thereof, wherein is a methyl group or a 2-cyanobenzyl group; 

[19] the compound according to any one of [1] to [18], or a salt or 
hydrate thereof, 

wherein is a hydrogen atom, a cyano group, or a group represented 

by the formula -A^^-A^^ 

(where A^^ represents a single bond, an oxygen atom, a sulfur atom, 
a sulfinyl group, a sulfonyl group, a carbonyl group, a group 
represented by the formula -0-C0-, a group represented by the 
formula -C0-0-, a. group represented by the formula -NR^^-, a group 
represented by the formula -CO-NR^^-, or a group represented by 
the formula -NR^^-CO-; 

A^^ and R^^ each independently represent a hydrogen atom, a cyano 
group, a Ci_6 alkyl group, a C3-8 cycloalkyl group, a C2-6 alkenyl 
group, a €2-6 alkynyl group, a Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Ci-e alkyl 
group; 

however, A^^ and R^^ each may independently have 1 to 3 substituents 
selected from the substituent group D described below: 
<Substituent group D> 

Substituent group D represents the group consisting of: a 
hydroxyl group, a cyano group, a nitro group, a halogen atom, 
a Ci-6 alkyl group, a Ci-6 alkoxy group, a Ci-e alkylthio group, 
a trif luoromethyl group, a group represented by the formula 
-NR^^-R^^ (where R°^ and R^^ each independently represent a 
hydrogen atom or a Ci-e alkyl group) , a group represented by the 
formula -CO-R°^ (where R^"^ represents a 4 to 8-membered 
heterocyclic group) , and a group represented by the formula 
-CO-R^^-R°^ (where R^^ represents a single bond, an oxygen atom, 
or a. group represented by the formula -NR°^-; R^^ and R^^ each 
independently represent a hydrogen atom, a C3-8 cycloalkyl group, 
or a Ci-6 alkyl group) ) ; 
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[20] the compound according to any one of [1] to [18], or a salt or 
liydrate thereof, 

wherein represents a hydrogen atom, a cyano group, a carboxy group, 
5 . a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, a group represented by 
the formula -CONR^'^R^^ (where R^"^ and R^^ each independently represent 
a hydrogen atom or a Ci-e alkyl group) , or a group represented by the 
formula -A^^-A^"^ 

(where A^^ represents an oxygen atom, a sulfur atom or a group 

10 . represented by the formula -NR^"^-; 

A^^ and R^"^ each independently represent a hydrogen atom, a Ci_6 
alkyl group which may have a substituent selected from the 
substituent group Dl described below, a C3-8 cycloalkyl group which 
may have a substituent selected from the substituent group Dl 

15 described below, a C2-6 alkenyl group which may have a substituent 

selected from the substituent group Dl described below, a C2-6 
alkynyl group which may have a substituent selected from the 
substituent group Dl described below, a phenyl group which may 
have a substituent selected from the substituent group Dl 

20 described below, or a 5 to 10-membered heteroaryl group which 

may have a substituent selected from the substituent group Dl 
described below: 

<Substituent group Dl> 

Substituent group Dl represents the group consisting of: a 
25 carboxy group, a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, 

a group represented by the formula -CONR^'^R^^ (where R^^ and 
R^^ each independently represent a hydrogen atom or Ci-6 alkyl 
group) , a pyrrolidin-l-ylcarbonyl group, a Ci-6 alkyl group, 
and a Ci-e alkoxy group) ; 
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[21] the compound according to any one of [1] to [18], or a salt or 
hydrate thereof, 

wherein R^ represents a hydrogen atom, a cyano group, a Ci-e alkoxy group. 
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or a group represented by the formula -A^^-A^^ 

(where A^^ represents an oxygen atom, a sulfur atom, or a group 
represented by the formula -NR^"^-; 

A^^ and R^"^ each independently represent a hydrogen atom, a Ci-e 
alkyl group having a substituent selected from the substituent 
group Dl described below, a C3-8 cycloalkyl group having a 
substituent selected from the substituent group Dl described 
below, or a phenyl group having a substituent selected from the 
substituent group Dl described below: 
<Substituent group Dl> 

Substituent group Dl represents the group consisting of: a 
carboxy group, a C2-7 alkoxycarbonyl group, a Ci^e alkyl group, 
a group represented by the formula -CONR^^R^^ (where R°^ and 
R°^ each independently represent a hydrogen atom or a Ci-e alkyl 
group), pyrrolidin-l-ylcarbonyl group, a Ci-e alkyl group, and 
a Ci-6 alkoxy group) ; 

[22] the compound according to any one of "[1] to [18], or a salt or 
hydrate thereof, 

wherein R^ is a hydrogen atom, a cyano group, a methoxy group, a 
carbamoylphenyloxy group, or a group represented by the following 
formula: 




O 



(where A^^ represents an oxygen atom, a sulfur atom, or -NH-; 
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A and A each independently represent a hydrogen atom or a Ci-e alkyl 
group) ; 

[23] the compound according to any one of [1] to [18], or a salt or 
5 hydrate thereof-, wherein is a hydrogen atom, a cyano group, or a 
2-carbamoylphenyloxy group; 

[24] the compound according to [1] , or a salt or hydrate thereof, wherein 
the compound of formula (I) indicated above is any one selected from 
10 the group consisting of: 

7- (2-butynyl) -2-cyano-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropur 
in-6-one, 

3- (2-butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5 
-d] pyridazin-4-one, 
15 2- (3-aminopiperidin-l-yl) -3- (2-butynyl) -5-methyl-3, 5-dihydroimid 
azo [4 , 5-d] pyridazin-4-one, 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-l 
H-purin-2-yloxy] benzamide, 

7- (2-butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dih 
20 ydro-lH-purine-2-carbonitrile, and 

2- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4,5 
-d] pyridazin-5-ylmethyl] benzonitrile; 

[25] a pharmaceutical agent comprising a compound of any one of [1] 
25 to [24]; 

[26] a dipeptidyl peptidase IV inhibitor comprising a compound of any 
one of [1] to [24] ; 

30 [27] a pharmaceutical composition comprising a compound of any one of 
[1] to [24] and an adjuvant useful for formulation; 

[28] a preventive or a therapeutic agent for diabetes mellitus, which 
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comprises a compound of any one of [1] to [24]; 

[29] a preventive or therapeutic agent, which comprises a compound of 
any one of [1] to [24], for diabetes mellitus, obesity, hyperlipidemia, 
5 AIDS, osteoporosis, a gastrointestinal disorder, angiogenesis, 

infertility, an inflammatory disease, an allergic disease, or cancer; 

[30] an immunomodulator, a hormone modulator, or an anti-rheumatic drug, 
which comprises a compound of any one of [1] to [24]; 

10 

[31] a therapeutic or preventive method for a disease in which the 
inhibition of dipeptidyl peptidase IV is effective, wherein the method 
comprises administering to a patient a compound of any one of [1] to 
[24], or a salt or hydrate thereof, in a pharmaceutically effective 
15 amount; 

[32] the use of a compound of any one of [1] to [24] , or a salt or hydrate 
thereof, in producing a pharmaceutical agent; 

20 [33] the use of a compound of any one of [1] to [24] , or a salt or hydrate 
thereof, in producing a therapeutic or preventive agent for a disease 
in which the inhibition of dipeptidyl peptidase IV is effective; 

[34] a compound represented by the following formula, or a salt or 
25 hydrate thereof 




wherein, 

T° represents. 
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a group represented by described above in [1], a pyridyl group 
which may have one or more substituents, a pyridinium group which 
may have one or more substituents, a group represented by the 
following formula : 

i.-^ i.-^ ^n^(2) 

H2N H2N H2N^ 

a group, which may have one or more substituents, represented by 
the following formula: 




(where n and m each independently represent 0 or 1) , or a group, 
which may have one or more substituents, represented by the 
following formula: 




(where n and m each independently represent 0 or 1) ; 
represents a C3-8 cycloalkyl group which may have one or more 
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substituents, a Ci-e alkyl group which may have one or more 
substituents, a C2-6 alkenyl group which may have one or more 
substituents, a C2-6 alkynyl group which may have one or more 
substituents, a Ce-io aryl group which may have one or more 
5 substituents, a 5 to 10-membered heteroaryl group which may have 

one or more substituents, a Ce-io aryl Ci-e alkyl group which may 
have one or more substituents, or a 5 to lO-membered heteroaryl 
Ci-6 alkyl group which may have one or more substituents; and 

10 R^, and are, as defined above in [1] ; 

[35] a compound represented by the following formula, or a salt or 
hydrate thereof. 
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wherein R^, R^, T^, and are, as defined above in [1] ; 

[36] a compound represented by the following formula, or a salt or 
20 hydrate thereof, 
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wherein R^, R^, T^, t} and are, as defined above in [1]; 

[37] a compound represented by the following formula, or a salt or 
hydrate thereof. 



wherein, 

R"*" is as defined above in [1]; 

RP^ represents a t-butoxycarbonyloxy group, a trityl group or a 
group represented by the formula -SO2NH2; and 
T"*"*^ represents a halogen atom or a hydrogen atom; 

[38] a compound represented by the following formula, or a salt or 
hydrate thereof. 



O 




\ 



Pjp5 



o 




wherein, 

R"^ is as defined above in [1]; and 

T"^"^ represents a halogen atom or a group represented by the 
following formula: 
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? N N — T^^ 



(where T^^ represents a t-butoxycarbonyl group, a 
benzyloxycarbonyl group, or a formyl group) ) ; 

[39] a compound represented by the following formula, or a salt or 
hydrate thereof. 




N 



r12 



wherein, 

R"^ and X are as defined above in [1], respectively; and 
T"^^ represents a halogen atom; 

[40] a compound represented by the following formula, or a salt or 
hydrate thereof, 

1-21 



X 

/ 




wherein, 

X is as defined above in [1] , except when X is a benzyl group; 
T21 and T22 each independently represent a halogen atom; and 
T^^ represents a halogen atom or a group represented by the 
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following formula: 
? N N — T^^ 

5 (where T^^ represents a t-butoxycarbonyl group, a 

benzyloxycarbonyl group, or a formyl group)); 

[41] a compound represented by the following formula, or a salt or 
hydrate thereof 

10 




wherein, 

X and are as defined above in [1], respectively; 
15 T^^ represents a halogen atom; and 

T^'^ represents a t-butoxycarbonyl group, a benzyloxycarbonyl group, 
or a formyl group; 

[42] a compound represented by the following formula, or a salt or 
20 hydrate thereof 




wherein. 
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the ring of represents a monocyclic or bicyclic 6- to 12-merTibered 
heterocyclic group containing two nitrogen atoms in the ring, 
which may have one or more substituents; 

X represents a Ci-e alkyl group which may have one or more 
substituents, a C2-6 alkenyl group which may have one or more 
substituents, a C2-6 alkynyl group which may have on^ or more 
substituents, a Ce-io aryl group which may have one or more 
substituents, a 5 to 10-membered heteroaryl group which may have 
one or more substituents, a Ce-io aryl Ci-e alkyl group which may 
have one or more substituents, or a 5 to" 10-membered heteroaryl 
Ci-6 alkyl group which may have one or more substituents; 
X may form a bond with an atom constituting the ring of T"*"; 

and each independently represent a nitrogen atom or a group 
represented by the formula -CR^=; 

and independently represent a hydrogen atom, a 4- to 
8-membered heterocyclic group which may have one or more 
substituents, or a group represented by the formula -A^-A^-A^ 
(where A° represents a single bond or a Ci-e alkylene group 
that may have 1 to 3 substituents selected from the 
substituent group B described below; Al represents a single 
bond, an oxygen atom, a sulfur atom, a sulfinyl group, a 
sulfonyl group, a carbonyl group, a group represented by 
the formula -0-C0-, a group represented by the formula -C0-0-, 
a group represented by the formula -NR^-, a group represented 
by the formula -CO-NR^-, a group represented by the formula 
-NR^-CO-, a group represented by the formula -S02-NR^-, or 
a group represented by the formula -NR^'-S02-; 

and R^ each independently represent a hydrogen atom, a 
Ci-6 alkyl group, a C3-8 cycloalkyl group, a C2-6 alkenyl group, 
a C2-6 alkynyl group, a Ce-io aryl group, a 5 to 10-membered 
heteroaryl group, or a 4 to 8-membered heterocyclic group. 
However, A^ and R^ each may independently have 1 to 3 
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substituents selected from the substituent group B 
described below: 

except in cases where: (i) both R''" and are hydrogen atoms, and 
5 (ii) R^ is a hydroxyl group. 

<Substituent B group> 

Substituent group B represents the group consisting of: 
a hydroxyl group, a cyano group, a halogen atom, a Ci_6 alkyl 
group, a C3-8 cycloalkyl group, a C2-6 alkenyl group, a C2-6 

10 alkynyl group, a Ce-io aryl group, a 5 to 10-membered 

heteroaryl group, a 4 to 8-membered heterocyclic group, 
a Ci-6 alkoxy group, a Ci-e alkylthio group, and a group 
represented by the formula -CO-R^-R^^ (where R^ represents 
a single bond, an oxygen atom, or a group represented by 

15 the formula -NR^-^-; R^^ and R^^ each independently represent 

a hydrogen atom, a Ci-e alkyl group, a C3-8 cycloalkyl group, 
a C2-6 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, 
a 5 to 10-membered heteroaryl group, a Ce-io aryl Ci_6 alkyl 
group, a 5 to 10-membered heteroaryl Ci-6 alkyl group, a 

20 1-pyrrolidinyl group, 1-morpholinyl group, a 

1-piperazinyl group, or a 1-piperidyl group) ) ; 

Best Mode for Carrying Out the Invention 
25 The present invention is illustrated in detail below. 

Herein, a structural formula of a compound sometimes represents 
a certain isomer for convenience of description. However, compounds 
of the present invention may include all possible isomers, such as 
structurally possible geometric isomers, optical isomers generated due 
30 to the presence of asymmetric carbons, stereoisomers, tautomers, and 
mixtures of isomers, and are not limited to formulae being used for 
the convenience of description, and may be either of two isomers or 
a mixture of both isomers. Thus, compounds of the present invention 
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may be either optically active compounds having an asymmetric carbon 
atom in their molecules or their racemates, and are not restricted to 
either of them but include both. Furthermore, compounds of the present 
invention may exhibit crystalline polymorphism, but likewise are not 
5 restricted to any one of these but may be in any one of these crystal 
forms or exist as a mixture of two or more crystal forms. Compounds 
of the present invention also include both anhydrous and hydrated forms. 
Substances produced through in vivo metabolism of compounds of the 
invention are also within the scope of claims. 

10 The terms and symbols used herein are defined and the present 

invention is described in detail below. 

As used herein, the phrase ^'Ci-e alkyl group" refers to a linear 
or branched alkyl group containing 1 to 6 carbon atoms, which is a 
monovalent group obtained by removal of any one of the hydrogen atoms 

15 from an aliphatic hydrocarbon containing 1 to 6 carbons, and 

specifically, includes, for example, a methyl group, an ethyl group, 
a 1-propyl group, a 2-propyl group, a 2-methyl-l-propyl group, a 

2- methyl-2-propyl group, a 1-butyl group, a 2-butyl group, a 1-pentyl 
group, a 2-pentyl group, a 3-pentyl group, a 2-methyl-l-'butyl group, 

20 a 3-methyl-l-butyl group, a 2-methyl-2-butyl group, a 3-methyl-2-butyl 
group, a 2, 2-dimethyl-l-propyl group, a 1-hexyl group, a 2-hexyl group, 
a 3-hexyl group, a 2-methyl-l-pentyl group, a 3-methyl-l-pentyl group, 
a 4-methyl-l-pentyl group, a 2-methyl-2-pentyl group, a 

3- methyl-2-pentyl group, a 4-methyl-2-pentyl group, a 
25 2-methyl-3-pentyl group, a 3-methyl-3-pentyl group, a 

2 , 3-dimethyl-l-butyl group, a 3, S-dimethyl-'l-butyl group, a 

2, 2-dimethyl-l-butyl group, a 2-ethyl-l-butyl group, a 

3, 3--dimethyl-2-butyl group, and a 2 , 3-dimethyl-2-butyl group. 

As used herein, the phrase ^'C2-6 alkenyl group'' refers to a linear 
30 or branched alkenyl group containing 2 to 6 carbons, and specifically 
includes, for example, a vinyl group, an allyl group, a 1-propenyl group, 
a 2-propenyl group, a 1-butenyl group, a 2-butenyl group, a 3-butenyl 
group, a pentenyl group, and a hexenyl group. 
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As used herein, the phrase alkynyl group'" refers to a linear 

or branched alkynyl group containing 2 to 6 carbons, and specifically 
includes, for example, an ethynyl group, a 1-propynyl group, a 
2-propynyl group, a butynyl group, a pentynyl group, and a hexynyl group. 
5 As used herein, the phrase ''C3-8 cycloalkyl group" refers to a cyclic 

aliphatic hydrocarbon group containing 3 to 8 carbon atoms, and 
specifically includes, for example, a cyclopropyl group, a cyclobutyl 
group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group, 
and a cyclooctyl group. 

10 As used herein, the phrase "Ci-e alkylene group'' refers to a divalent 

group obtained by removal of /another arbitrary hydrogen atom from a 
alkyl group" defined above, and specifically includes, for example, 
a methylene group, a 1,2-ethylene group, a 1,1-ethylene group, a 
1, 3-propylene group, a tetramethylene group, a pentamethylene group, 

15 and a hexamethylene group. 

As used herein, the phrase ^'Ca-s cycloalkylene group" refers to 
a divalent group obtained by removal of another arbitrary hydrogen atom 
from a "C3-8 cycloalkyl group" defined above. 

As used herein, the phrase ^^Ci-e alkoxy group" refers to an oxy 

20 group linked to a "Ci-e alkyl group" defined above, and specifically 
includes, for example, a methoxy group, an ethoxy group, a 1-propyloxy 
group, a 2-propyloxy group, a 2-methyl-l-propyloxy group, a 
2-methyl~'2-propyloxy group, a 1-butyloxy group, a 2-butyloxy group, 
a 1-pentyloxy group, a 2-pentyloxy group, a 3-pentyloxy group, a 

25 2-methyl-l-butyloxy. group, a 3-methyl-l-butyloxy group, a 

2- methyl-2-butyloxy group, a 3-methyl-2-butyloxy group, a 

2, 2-dimethyl-l-propyloxy group , a 1-hexyloxy group, a 2-hexyloxy group, 
a 3-hexyloxy group, a 2-methyl-l-pentyloxy group, a 

3- methyl-l-pentyloxy group, a 4-methyl-l-pentyloxy group, a 
30 2-methyl-2-pentyloxy group, a 3-methyl-2-pentyloxy group, a 

4- methyl-2-pentyloxy group, a 2-methyl-3-pentyloxy group, a 
3-methyl-3-pentyloxy group, a 2, 3-dimethyl-l-butyloxy group, a 

3, 3-dimethyl-l-butyloxy group, a 2, 2-dimethyl-l-butyloxy group, a 
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■ 2-ethyl-l--butyloxy group, a 3, 3-dimethyl-2-butyloxy group, and a 
2, 3-dimethyl-2-butyloxy group. 

As used herein, the phrase ''Ci-e alkylthio group" refers to a thio 
group linked to a ^^Ci-e alkyl group'' defined above, and specifically 
5 includes, for example, a methylthio group, an ethylthio group, a 

1- propylthio group, a 2-propylthio group, a butylthio group, and a 
pentylthio group. 

As used herein, the phrase ^'C2-7 alkoxycarbonyl group" refers to 
a carbonyl group linked to a ^'Ci-e alkoxy group" defined above, and 
10 specifically includes, for example, a methoxycarbonyl group, an 
ethoxycarbonyl group, a 1-propyloxycarbonyl group, and a 

2- propyloxycarbonyl group. 

As used herein, the phrase ^'C2-7 alkylcarbonyl group" refers to 
a carbonyl group linked to a ^^Ci-e alkyl group" defined above, and 
15 specifically includes, for example, a methylcarbonyl group, an 

ethylcarbonyl group, a 1-propylcarbonyl group, and a 2-propylcarbonyl 
group. 

As used herein, the term ''halogen atom" refers to a fluorine atom, 
a chlorine atom, a bromine atom, or an iodine atom. 

20 As used herein, the phrase ""Ce-io aryl group" refers to an aromatic 

cyclic hydrocarbon group containing 6 to 10 carbon atoms, and 
specifically includes, for example, a phenyl group, a 1-naphthyl group, 
arid a 2-naphthyl group. 

As used herein, the term ''heteroatom"^ refers to a sulfur atom, 

25 an oxygen atom, or. a nitrogen atom. 

As used herein, the phrase '"5 to 10-membered heteroaryl ring" 
refers to an aromatic 5 to 10-membered ring containing one or more 
heteroatoms, and specifically includes, for example, a pyridine ring, 
a thiophene ring, a furan ring, a pyrrole ring, an oxazole ring, an 

30 isoxazole ring, a thiazole ring, a thiadiazole ring, an isothiazole 
ring, an imidazole ring, a triazole ring, a pyrazole ring, a furazan 
ring, a thiadiazole ring, an oxadiazole ring, a pyridazine ring, a 
pyrimidine ring, a pyrazine ring, a triazine ring, indole ring, an 
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isoindole ring, an indazole ring, a chromene ring, a quinoline ring, 
an isoquinoline ring, a cinnoline ring, a quinazoline ring, a 
quinoxaline ring, a naphthyridine ring, a phthalazine ring, a purine 
ring, a pteridine ring, a thienofuran ring, an imidazothiazole ring, 
5 a benzofuran ring, a benzothiophene ring, a benzoxazole ring, a 

benzothiazole ring, a benzothiadiazole ring, a benzimidazole ring, an 
imidazopyridine ring, a pyrrolopyridine ring, a pyrrolopyrimidine ring, 
and a pyridopyrimidine ring. Preferable ''5 to 10-men±>ered heteroaryl 
rings'' include a pyridine ring, a thiophene ring, a f uran ring, a pyrrole 

10 ring, an imidazole ring, a 1, 2, 4-triazole ring, a thiazole ring, a 
thiadiazole ring, a pyrazole ring, a furazan ring, a thiadiazole ring, 
a pyridazine ring, a pyrimidine ring, a pyrazine ring, an isoquinoline 
ring, a benzoxazole ring, a benzothiazole ring, and a benzimidazole 
ring. The most preferable example is a pyridine ring. 

15 As used herein, the phrase ""5 to 10-membered heteroaryl group" 

refers to a monovalent or divalent group obtained by removal of any 
one or two hydrogen atoms from a ''5 to 10-membered heteroaryl ring" 
described above. 

As used herein, the phrase 'M to 8-membered heterocyclic ring" 

20 refers to a non-aromatic ring in which: 

(i) the number of atoms constituting the ring is 4 to 8; 
(ii) the atoms constituting the ring include 1 to 2 heteroatoms; 

(iii) the ring may contain 1 to 2 double bonds; 

(iv) the ring may contain 1 to 3 carbonyl groups; and 
25 (v) the ring is monocyclic. 

Specifically, the 4 to 8-membered heterocyclic ring includes, for 
example, an azetidine ring, a pyrrolidine ring, a piperidine ring, an 
. azepan ring, an azocane ring, a tetrahydrof uran ring, a tetrahydropyran 
■ ring, a morpholine ring, a thiomorpholine ring, a piperazine ring, a 
30 thiazolidine ring, a dioxane ring, an imidazoline ring, a thiazoline 
ring, and a ring represented by one of the formulae: 
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H 




or 



t3x 



(where s represents an integer from 1 to. 3; T^^ represents a methylene 
group, an oxygen atom or a group represented by the formula -NT^^-, 
5 wherein T^^ represents a hydrogen atom or Ci-e alkyl group. Preferably 
the ^M- to 8-membered heterocyclic rings " include a pyrrolidine ring, 
a piperidine ring, an azepan ring, a morpholine ring, a thiomorpholine 
ring, a piperazine ring, a dihydrofuran-2-one ring, and a thiazolidine 
ring. 

10 As used herein, the phrase 'M to 8-membered heterocyclic group" 

refers to a monovalent or divalent group obtained by removal of any 
one or two hydrogen atoms from a to 8-membered heterocycle" described 
above. Preferably, the to 8-membered heterocyclic groups" 
include a piperidin-l-yl group, a pyrrolidin-l-yl group, and a 

15 morpholin-4-yl group. 

As used herein, the phrase ^'Ce-io aryl Ci-e alkyl group" refers to 
a group obtained by substitution of a ^'Ce-io aryl group" defined above 
for an arbitrary hydrogen atom in a ^'Ci_6 alkyl group" defined above, 
and specifically includes, for example, a benzyl group, a phenethyl 

20 group, and a 3-phenyl-l-propyl group. 

As used herein, the phrase ''5 to 10-membered heteroaryl Ci-e alkyl 
group" refers to a group obtained by substitution of a ''5 to 10-membered 
heteroaryl group" defined above for an arbitrary hydrogen atom in a 
''Ci-6 alkyl group" defined above, and specifically, includes for example, 

25 a 2-pyridylmethyl and a 2-thienylmethyl group. 

As used herein, the phrase 'M to 8-membered heterocyclic Ci-e alkyl 
group" refers to a group obtained by substitution of a to 8-membered 
heterocyclic group" defined .above for an arbitrary hydrogen atom in 
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a ''Ci-6 alkyl group'' defined above. 

As used herein, the phrase ''monocyclic or bicyclic 4 to 12-membered 
heterocyclic group containing one or two nitrogen atoms in the ring, 
that may have one or more substituents'' refers to a non-aromatic cyclic 
5 group which may have one or more substituents . In the non-aromatic 
cyclic groups: 

(i) the number of atoms constituting the ring of the cyclic group 
is 4 to 12; 

(ii) the atoms constituting the ring of the cyclic group include 
10 one or two nitrogen atoms; and 

(iii) the group is a monocyclic or' bicyclic structure. 
Specifically, the group is represented by the formula: 




15 (where n and m each independently represent 0 or 1; R'^^ to R^"^ 

independently represent a hydrogen atom or a substituent selected from 
substituents referred to in the phrase ''which may have one or more 
substituents" (the substituent group S defined below) ; any two of R"^^ 
to R^^ may in combination form a Ci-e alkylene group) . 

20 As used herein, the phrase "which may have one or more substituents'' 

means that a group may have one or more substituents in any combination 
at replaceable positions. Specifically, such substituents include, 
for example, a substituent selected from the substituent group S defined 
below. 

) 

25 <Substituent group S> 

This group consists of: 

(1) a halogen atom, 

(2) a hydroxyl group. 
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(3) a mercapto group, 

(4) a nitro group, 

(5) a cyano group, 

(6) a formyl group, 

5 (7) a carboxyl group, 

(8) a trif luoromethyl group, 

(9) a trif luoromethoxy group, 

(10) an amino group, 

(11) an oxo group, 

10 (12) an imino group, and 

(13) a group represented by the formula -t^^'-T^'' (where T^"" is a 
single bond, a Ci-e alkylene group, an oxygen atom, a group represented 
by the formula -CO-, a group represented by the formula -S-, a group 
represented by the formula -S(0)-, a group represented by the formula 

15 -S(0)2-f a group represented by the formula -0-C0-, a group represented 
by the formula -C0-0-, a group represented by the formula -NR'^-, a group 
represented by the formula -CO-NR"^-, a group represented by the formula 
-NR"^-C0-, a group represented by the formula -S02-NR'^-, a group 
represented by the formula -NR'^-S02-, a group represented by the formula 

20 -NH-CO-NR*^- or a group represented by the formula -NH-CS-NR*^-; 

T^"" represents a hydrogen atom, a Ci-e alkyl group, a C3-8 cycloalkyl group, 
a C2-6 alkenyl group, a C2-6 alkynyl group, a phenyl group, a 1-naphthyl 
group, a 2-naphthyl group, a 5 to 10-membered heteroaryl group or a 
4 to 8-membered heterocyclic group; 

25 r"^ represents a hydrogen atom, a Ci-e alkyl group, a C3-8 cycloalkyl group, 
a C2-6 alkenyl group or a C2-6 alkynyl group; 

provided that T^^ and R*^ each may independently have 1 to 3 substituents 
selected from the substituent group T defined below) . 
<Substituent group T> 
30 This group consists of : hydroxyl, cyano, a halogen atom, Ci-e alkyl, 

C3-8 cycloalkyl, C2-6 alkenyl, C2-6 alkynyl, phenyl, 1-naphthyl, 
2-naphthyl, 5 to 10-membered heteroaryl, 4 to 8-membered heterocyclic 
ring, Ci-6 alkoxy, Ci-e alkylthio, C2-7 alkoxycarbonyl group, etc. 
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The <substituent group S> preferably consists of: 



( 1 ) 


a 


halogen atom, 




a 


hydroxyl group. 


(3) 


a 


cyano group, 


(4) 


a 


carboxyl group. 


(5) 


a 


trif luoromethyl group. 


(6) 


a 


trif luoromethoxy group. 


(7) 


an amino group. 


(8) 


a 


Ci-6 alkyl group. 


(9) 


a 


C3-8 cycloalkyl group. 



(10) a C2-6 alkenyl group, 

(11) a C2-6 alkynyl group, 

(12) a phenyl group, and 

(13) a Ci-6 alkoxy group. 

15 As used herein, the term ''group represented by the formula: . 

N NH 

V 

(where n and m each independently represent 0 or 1), which may have 
20 one or more substituents" refers to a group represented by the formula: 
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(where R to R independently represent a hydrogen atom or a group 
selected from substituents referred to in the phrase ^'which may have 
one or more substituents'' defined above (the substituent group S 
defined above) ; n and m each independently represent 0 or 1) . The case 
where m=n=0 is preferred. More preferably, the term refers to a group 
represented by one of the formulae: 




N— or S N N— r33 




NH2 cf 

(where R^^, R'^^, R"^"^, R^^, and R^^ independently represent a hydrogen atom 
10 or a group selected from substituent groups referred to in the phrase 
''which may have one or more substituents" (the substituent group S 
defined above) ) ; provided that, at least three of R^^, R^^, R^^, R^% and 
R-^^ are hydrogen atoms Still more preferably, the term refers to a group 
repreisented by one of the formulae: 

15 



or 





Most preferably, .the term refers to a group represented by the formula: 
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As used herein, the term ''group represented by the formula: 
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(where n and m each independently represent 0 or 1)" refers to a group 
represented by one of the formulae: 

5 




As used herein, the term "piperidin-l-yl group which may have one 
or more substituents" refers to a ^^piperidin-l-yl group" which may have 
10 one or more substituents selected from the groups referred to in the 
phrase ^'which may have one or more substituents" (the substituent group 
S defined • above) at replaceable positions. Preferably, the 
^'piperidin-l-yl group which may have one or more substituents" refers 
to a group represented by the formula: 

15 



r31 r32 




(where R-^S R^^^ R'^^/ and R^^ each independently represent a hydrogen 

atom or a group selected from the substituents referred to in the phrase 
• 20 ''which may have one or more substituents" (the substituent group S 
defined above) ) ; provided that, at least three of R^S R^^, R^^, R^\ and 
R"^^ are hydrogen atoms. Preferably, the term refers to a group 
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represented by one of the formulae: 
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As used herein, the phrase ^'azet idin-l-yl group may have one or 
more substituents'' refers to an ''azetidin-l-yl group" which may have 
one or more groups selected from the substituents referred to in the 
5 phrase ''which may have one or more substituents" at replaceable 
positions. 

As used herein, the phrase '"pyrrolidin-l-yl group may have one 
or more substituents" refers to a ''pyrrolidin-l-yl group" which may 
have one or more groups selected from the substituents referred to in 
10 the phrase ''which may have one or more substituents" at replaceable 
positions. 

As used herein, the phrase "piperidin-l-yl group may have one or 
more substituents" refers to a "piperidin-l-yl group" which may have 
one or more groups selected from the substituents referred to in the 
15 . phrase "which may have one or more substituents" at replaceable 
positions. 

As used herein, the phrase "azepan-l-yl group may have one or more 
substituents" refers to an "azepan-l-yl group" which may have one or 
more groups selected from the substituents referred to in the phrase 
20 "which may have one or more substituents" at replaceable positions. 

As used herein, the phrase "piperidin-l-yl group which may have 
an amino group" refers to a "piperidin-l-yl group" which may have an 
amino group at a replaceable position. Specifically, the 
"piperidin-l-yl group which may have an amino group", for example, 
25 refers to the group represented by one of the formulae: 
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and preferably, to the group represented by one of the formulae: 




As used herein, the phrase ''azetidin-l-yl group which may have 
an amino group" refers to an ^'azetidin-l-yl group" which may have an 
amino group at a replaceable position. 

As used herein, the phrase ''pyrrolidin-l-yl group which may have 
an amino group" refers to a ^'pyrrolidin-l-yl group" which may have an 
amino group at a replaceable position. 

As used herein, the phrase ''piperidin-l-yl group which may have 
an amino group" refers to a ''piperidin-l-yl group" which may have an 
amino group at a replaceable position. 

As used herein, the phrase ''azepan-l-yl group which may have an 
amino group" refers to an ''azepan-l-yl group" which may have an amino 
group at a replaceable position. 

As used herein, the phrase "'Ci-e alkyl group which may have one 
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or more substituents" in the substituent group B defined above refers 
to a alkyl group'' which may have one or more groups selected from 

the substituents referred to in the phrase ''which may have one or more 
substituents" at replaceable positions. Preferably, the ''Ci>6 alkyl 
5 group which may have one or more substituents'' refers to a Ci-e alkyl 
group which may have one or two substituents selected from the group 
consisting of a cyano group, a carboxyl group, a C2.7 alkoxycarbonyl 
group, a group represented by the formula -NR^'^COR^'^, a group represented 
by the formula -CONR^^R'^'^ (where R^*^ and R^*^ each independently represent 

10 a hydrogen atom or a Ci-e alkyl group), and a Ci-e alkoxy group. 

In a compound represented by formula (I) indicated above, R-^ and 
R^ each independently represent a group of the formula -A°-A^-A^ (where 
A°, A^, and A^ are as defined above) ; when both A° and A"^ are single bonds, 
''-A°-A^-" represents a single bond. 

15 In formula (I) indicated above, the phrase '^when 7? represents a 

group of the formula -CR^=, R^, and R^ may in combination form a 5 to 
7-membered ring" means that compounds represented by formula (I) 
indicated above includes compounds (II) represented by the formula: 
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(where l} , X, and T"^ are as defined above; a"^"^ represents an oxygen atom, 
a sulfur atom, a sulfinyl group, a sulfonyl group, a carbonyl group, 
a methylene group which may have one or more substituents, or a nitrogen 
25 atom which may have one or more substituents; A*^^ represents a C2-6 
alkylene group which may have one or more substituents) . In formula 
(II) shown above, A*^-^ preferably represents an oxygen atom, and A*^^ 
preferably represents a C2-4 alkylene group. 

As used herein, the phrase ''cyanobenzyl group" refers to a benzyl 
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group having one cyano group, and specifically, includes, for example, 
a 2-cyanobenzyl group, a 3-cyanobenzyl group, and a 4~cyanobenzyl 
group . 

As used herein, the phrase ''f luorocyanobenzyl group" refers to 
5* a benzyl group having one fluorine atom and one cyano group, and 
specifically, includes, for example, a 2-cyano-4-f luorobenzyl group 
and a 2-cyano-6-f luorobenzyl group. 

As used herein, the phrase ''carbamoylphenoxy group" refers to a 
phenoxy group having a group represented by the formula -CONH2, and 
10 specifically, includes, for example, a 2-carbamoylphenoxy group, a 
3-carbamoylphenoxy group, and a 4-carbamoylphenoxy group. 

Herein, there is no limitation on the type of '"salts" as long as 
salts are pharmaceutically acceptable and derived from any compound 
of the present invention. Such salts include, for example, inorganic 
15 acid salts, organic acid salts, inorganic base salts, organic base salts, 
and acidic or basic amino acid salts. 

Examples of preferred inorganic salts include hydrochloride, 
hydrobromide, sulfate, nitrate, and phosphate . Examples of preferred 
^ organic salts include acetate, succinate, fumarate, maleate, tartrate, 
20 citrate, lactate, stearate, benzoate, methanesulf onate, and p-toluene 
sulfonate. 

Examples of preferred, inorganic base salts include: alkali metal 
salts such as sodium salts and potassium salts; alkaline earth metal 

salts such as calcium salts and magnesium salts; aluminum salts; and 
25 ammonium salts. Examples of preferred organic base salts include 
diethylamine salts, diethanolamine salts, meglumine salts, and 
N, N' -dibenzylethylenediamine salts. 

Examples of preferred acidic amino acid salts include aspartate 
and glutamate. Examples of preferred basic amino acid salts include 
30 arginine salts, lysine salts, and ornithine salts. 

The present invention provides compounds represented by the 
following formula (I), or salts or hydrates thereof: 
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wherein, 

T"^ represents a monocyclic or bicyclic 4- to 12-membered 
heterocyclic group containing one or two nitrogen atoms in the 
ring, and may have one or more substituents; 
X represents a Ci-e alkyl group which may have one or more 
substituents, a C2-6 alkenyl group which may have one or more 
substituents, a C2-6 alkynyl group which may have one or more 
substituents, a Ce-io ^J^yl group which may have one or more 
substituents, a 5- to 10-membered heteroaryl group which may have 
one or more substituents, a Ce-io aryl Ci-e alkyl group which may 
have one or more substituents, or a 5- to 10-membered heteroaryl 
Ci-6 alkyl group which may have one or more substituents; 

and each independently represent a nitrogen atom or a group 
represented by the formula -CR^=; 

R"*" and each independently represent a group of the formula 

(where A° represents a single bond or . a Ci-6 alkylene group 
which may have 1 to 3 substituents selected from the 
substituent group B described below; 

A"^ represents a single bond^ an oxygen atom, a sulfur atom, 
a sulf inyl group, a sulfonyl group, a carbonyl group, a group 
represented by the formula -0-C0-, a group represented by the 
formula -CO-O-, a group represented by the formula -NR^-, a 
group represented by the formula -CO-NR^-, a group represented 
by the formula -NR^-CO-, a group represented by the formula 
-S02-NR^-, or a group represented by the formula -NR^-S02-; 
A^ and R^ each independently represent a hydrogen atom, a 
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halogen atom, a cyano group, a Ci-6 alkyl group, a C3-8 
cycloalkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, 
a C6-10 aryl group, a 5 to 10-membered heteroaryl group, a 4 
to S-membered heterocyclic group, a 5 to 10-membered 
heteroaryl Ci-e alkyl group, a Ce-io aryl Ci-e alkyl group, or 
a C2-7 alkylcarbonyl group, provided that, A2 and each may 
independently have 1 to 3 substituents selected from the 
substituent group B defined below) ; 

when represents a group of the formula -CR^=, R"^ and R^ may in 

combination form a 5 to 7-membered ring. 

However the cases where: [1] R"^ is a hydrogen atom; Z'^ is a nitrogen 
atom; and is -CH=; and [2] is a nitrogen atom; and Z^ is -C(OH) = 
are excluded. 
<Substituent B group> 

The substituent group B represents the group consisting of: a 
hydroxyl group, a mercapto group, a cyano group, a nitro group, a halogen 
atom, a trif luoromethyl group, a Ci-e alkyl group which may have one 
or more substituents, a C3-8 cycloaikyl group, a C2-6 alkenyl group, a 
C2-6 alkynyl group, a Ce-io aryl group, a 5 to 10-membered heteroaryl" 
group, a 4 to 8-membered heterocyclic group, a Ci-e alkoxy group, a Ci-e 
alkylthio group, a group represented by the formula -S02-NR^^-R^^, a group 
represented by the formula -NR^^-CO-R^^, a group represented by the 
formula -NR^-^-R^^ (where R^"^ and R^^ each independently represent a 
hydrogen atom or a Ci-e alkyl group) , a group represented by the formula 
-CO-R^^ (where R^^ represents a 4 to 8-membered heterocyclic group) , 
a group represented by the formula -CO-R^^-R^^, and a group represented 
by the formula -CH2-C0-R^^-R^^ (where R^^ represents a single bond, an 
oxygen atom or a group represented by the formula -NR -; R and R 
each independently represent a hydrogen atom, a Ci-e alkyl group, a C3-8 
cycloalkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl 
group, a 5 to 10-membered heteroaryl group, a 4 to 8-membered 
heterocyclic Ci-e alkyl group, a Ce-io aryl Ci-6 alkyl group, or a 5 to 
10-membered heteroaryl Ci-e alkyl group) . 
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Preferable compounds represented by the formula (I) include, for 
example, the following compounds: 

(1) compounds in which either but not both of 7} and is a nitrogen 

atom; 

5 (2) compounds in which is a nitrogen atom; 7? is a group 

represented by the formula -CR^= (where has the same definition as 
defined above) ; 

(3) compounds in which T? is a nitrogen atom; Z^ is a group 
represented bythe formula -CR^=- (where R^ has the same definition as 

10 R^ defined above) ; . 

(4) compounds in which is a group which may have one or more 
sub'stituents and is represented by the formula: 

N NH 

V , : 

15 

(where n and m each independently represent 0 or 1) , an azetidin-l-yl 
group which may have one or more substituents, a pyrrolidin-l-yl group 
which may have one or more substituents, a piperidin-l-yl group which 
may have one or more substituents, or an azepan-l-yl group which may 
20 have one or more substituents; 

(5) compounds in which is a group represented by the formula: 

N NH 

V 

25 (where n and m each independently represent 0 or 1) , an azetidin-l-yl 
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group which may have an amino group^ a pyrrolidin-l-yl group which may 
have an amino group, a piperidin-l-yl group which may have an amino 
group, or an azepan-l-yl group which may have an amino group; 

(6) compounds in which is a piperazin-l-yl group or a 3-amino 
5 piperidin-l-yl group; 

(7) compounds in which is a piperazin-l-yl group; 

(8) compounds in which X is a group represented by the formula 
-X^-X^ (where X^ represents a single bond or a methylene group which 
may have one or more substituents; X^ represents a C2-6 alkenyl group 

10 which may have one or more substituents, a C2-6 alkynyl group may have 
one or more substituents, or a phenyl group which may have one or more 
substituents) ; 

(9) compounds in which X is a group of the formula -X^^-X^^ (where 
X"^-^ represents a single bond or a methylene group; X-^^ represents a C2-6 

15 alkenyl group, a C2-6 alkynyl group, or a phenyl group which may have 
one or more substituents) ; 

(10) compounds in which, the phenyl group, which may have one or 
more substituents, of X represented by the group of the above formula 
-X'^^-X'^^, is a phenyl group which may have, at the 2 position, a 

20 substituent selected from the group consisting of: a hydroxyl group, 
a fluorine atom, a chlorine atom, a methyl group, a ethyl group, a 
fluoromethyl group, a vinyl group, a methoxy group, an ethoxy group, 
an acetyl group, a cyano group, a formyl group, and a C2-7 alkoxycarbonyl 
group; 

* 25 (11) compounds in which X is a 3-methyl-2--buten-l-yl group, a 

2-butyn-l-yl group, a benzyl group, or a 2-chlorophenyl group; 

(12) compounds in which X is a 2-butyn-l-yl group; 

(13) compounds in which is a hydrogen atom or a group represented 
by the formula -A^^-A^^-A^^ 

30 wherein A^^ represents a Ci-e alkylene group which may have 

1 to 3 substituents selected from the substituent group 
C described below; 

A-^^ represents a single bond, an oxygen atom, a sulfur atom, 
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or a carbonyl group; 

A"^^ represents a hydrogen atom, a Ce-io aryl group which may 
have 1 to 3 substituents selected from the substituent group 
C described below, a 5 to 10-membered heteroaryl group which 
5 may have 1 to 3 substituents selected from the substituent 

group C described below, a 5 to 10-membered heteroaryl Ci-e 
alkyl group which may have 1 to 3 substituents selected 
from the substituent group C described below, or a Ce-io aryl 
Ci-6 alkyl group which may have 1 to 3 substituents selected 
10 from the substituent group C described below; 

<Substituent group C> 

The substituent group C represents the group consisting of: a 
hydroxyl group, a nitro group, a cyano group, a halogen atom, a Ci-e 
alkyl group, a Ci-e alkoxy group, a Ci^e alkylthio group, a trif luoromethyl 

15 group, a group represented by the formula -NR^^-R^^, (where each of R^""" 
and R^^ independently represent a hydrogen atom or a Ci-e alkyl group) , 
a group represented by the formula -CO-R^^-R^^ and a group represented 
by the formula -CH2-C0-R^^-R^^ (where R^^ represents a single bond, an 
oxygen atom or a group represented by the formula -NR"-; R^^ and R^^ 

20 each independently represent a hydrogen atom or a Ci_6 alkyl group) ; 

(14) compounds in which R''' is a hydrogen atom, a Ci_6 alkyl group 
which may have 1 to 3 substituents selected from the substituent group 
C described below, a 5 to 10-membered heteroaryl Ci-e alkyl group which 
may have 1 to 3 substituents selected from the substituent group C 

25 described below, or a Ce-io aryl Ci-e alkyl group which may have 1 to 
3 substituents selected from the substituent group C described below; 



<Substituent group C> 

The substituent group C represents the group consisting of: a 
30 hydroxyl group, a nitro group, a cyano group, a halogen atom, a Ci-e 
alkyl group, a Ci-e alkoxy group, a Ci-e alkylthio group, a trif luoromethyl 
group, a group represented by the formula -NR^^-R^^ (where R^^ and R^^ 
each independently represent a hydrogen atom, or a Ci-e alkyl group) , 
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a group represented by the formula -CO-R -R and a group represented . 
by the formula -CH2-C0-R^^-R^^ (where R^^ represents a single bond, an 
oxygen atom, or a group represented by the formula -NR^^-; R^"^ and R^^ 
each independently represent a hydrogen atom or a Ci-6 alkyl group) ; 
5 (15) compounds in which, the substituent group C defined above 

for a group of the formula -A^°-A^^-A^^ that is represented by R^, consists 
of a cyano group, a Ci-e alkoxy group, a C2-7 alkoxycarbonyl group, and 
a halogen atom; 

(16) compounds in which R^ is a methyl group, a cyanobenzyl group, 
10 a f luorocyanobenzyl group, a phenethyl group, a 2-methoxyethyl group 

or a 4-methoxycarbonyl-pyridin-2-yl group; 

(17) compounds in which R^ is a methyl group or a 2-cyanobenzyl 
group; 

(18) compounds in which R^ is a hydrogen atom-, a cyano group, or 
15 a group represented by the formula -A^'^-A^^; 

wherein A^"^ represents a single bond, an oxygen atom, " a 
sulfur atom, a sulfinyl group, a sulfonyl group, a carbonyl 
group, a group represented by the formula -0-C0-, a group 
represented by the formula -C0-0-, a group represented by 
20 the formula -NR^^-, a group represented by the formula 

-CO-NR^^-, or a group represented by the formula -NR^^-CO-; 

and R^^ each independently represent a hydrogen atom, 
a cyano group, a Ci-e alkyl group, a C3-8 cycloalkyl group, 
a G2-6 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, 
25 a 5 to 10-membered heteroaryl group, a 4 to 8-membered 

heterocyclic group, a 5 to 10-membered heteroaryl Ci-e alkyl 
group, or a Ce-io aryl Ci-6 alkyl group, provided that, A^^ 
and R^^ each independently may have 1. to 3 substituents 
selected from the substituent group D described below; 
30 <Substituent group p> 

The substituent group D represents the group consisting of a 
hydroxyl group, a cyano group, a nitro group, a halogen atom, a Ci-e 
alkyl group, a Ci-e alkoxy group, a Ci-e alkylthio group, a trif luoromethyl 
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group, a group represented by the formula -NR -R (where R and R 
each independently represent a hydrogen atom or a Ci-e alkyl group) , 
a group represented by the formula -CO-R^^ (where R^^ represents a 4 
to 8-membered heterocyclic group) , and a group represented by the 
5 formula -CO-R°^-R^^ (where R^^ represents a single bond, an oxygen atom, 
or a group represented by the formula -NR^^-; R^^ and R°^ each 
independently represent a hydrogen atom, a C3-8 cycloalkyl group or a 
Ci-6 alkyl group) ; 

(19) a compound in which R^ is a hydrogen atom, a cyano group, a 
10 carboxy group, a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, a group 

represented by the formula -CONR^'^R'^^ (where R^*^ and R^® each independently 
represent a hydrogen atom or Ci-e alkyl group) , a group represented by 
the formula -A^^-A^^ (where A^^ represents an oxygen atom, a sulfur atom, 
or a group represented by the formula -NR^'^-; A^^ and R^^ each 

15 independently represent a hydrogen atom, a Ci-e alkyl group which may 
have a substituent selected from the substituent group Dl described 
below, a C3-8 cycloalkyl group which may have a substituent selected 
from the substituent group Dl described below, a C2-6 alkenyl group which 
may have a substituent selected from the substituent group Dl described 

20 below, a C2-6 alkynyl group which may have a substituent selected from 
the substituent group Dl described below, a phenyl group which may have 
a substituent selected from the substituent group Dl described below, 
or a 5 to 10-membered heteroaryl group which may have a substituent 
selected from the substituent group Dl described below; 

25 <Substituent group Dl> 

The substituent group Dl represents the group consisting of a 
carboxy group, a alkoxycarbonyl group, a Ci-e alkyl group, a group 

represented by the formula -CONR^'^R^^ (where r'^'^ and R°^ each independently 
represent a hydrogen atom or Ci-e alkyl group) , a 

30 pyrrolidin-l-ylcarbonyl group, a Ci-e alkyl group, and a Ci-e alkoxy 
group; 

(20) compounds in which R^ is a hydrogen atom, a cyano group, a 
Ci-6 alkoxy group, or a group of the formula -A^^-A^^ (where A^^ represents 
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an oxygen atom, a sulfur atom, or a group represented by the formula 
-NR^"*-; A^^ arid R^^ each independently represent a hydrogen atom, a Ci-e 
alkyl group having a substituent selected from the substituent group 
Dl described below, a C3-8 cycloalkyl group having a substituent selected 
5 from the substituent group Dl described below, or a phenyl group having 
a substituent selected from the substituent group Dl described below) ; 
<Substituent group Dl> 

The substituent group Dl represents the group consisting of a 
carboxyl group, a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, a group 
10 represented by the formula -CONR^'^R^® (where R°'' and R^^ each independently 
represent a hydrogen atom or a Ci-e alkyl group) , a 

pyrrolidin-l-ylcarbonyl group, a Ci-e alkyl group, and a Ci-e alkoxy 
group; 

(21) compounds in which R^ is a hydrogen atom, a cyano group, a 
15 methoxy group, a carbamoylphenyloxy group, a group represented by one 
of . the formulae : 




20 (where A^^ represents an oxygen atom, a sulfur atom, or a group 
represented by the formula -NH-; 

A^^ an A^^ each independently represent a hydrogen atom or a Ci-e alkyl 
group) ; 

(22) compounds in which R^ is a hydrogen atom, a cyano group, or 
25 a carbamoylphenyloxy group. 

Among the compounds shown above, with respect to and Z^, the 
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order of preference is (1) to (3) with (3) the most preferable; with 
respect to T"^, the order of preference is (4) to (7) with (7) the most 
preferable; with respect to X, the order of preference is (8) to (12) 
with (12) the most preferable ; with respect to R^, the order of 
5 preference is (13) to (17) with (17) the most preferable; with respect 
to R^, the order of preference is (18) to (22) with (22) the most 
preferable . 

Furthermore, preferred compounds represented by above formula (I) 
include compounds defined by any 2 to 5 embodiments selected from the 
10 groups consisting of (l)-(3), (4)-(7), (8)-(12), (13)-(17), and 
(18)-(22). 

Preferable compounds include, for example, compounds defined by 
the following specific combinations of embodiments: 

(i) compounds represented by above formula (I), in which and 
15 tS X, r\ and R^ represent those in (1), (4), (8), (13), and (18) 

described above, respectively; 

(ii) compounds represented by above formula (I), in which Z"*" and 
Z^, tS X, rS and R^ represent those in (2), (6), (11), (16), and (19) 
described above, respectively; 

20 (iii) compounds represented by above formula (I) , in which and 

Z^ tS X, r\ and R^ represent those in (2), (6), (11), (16), and (20) 
described above, respectively; 

(iv) compounds represented by above formula (I), in which Z^ and 
t\ X, r\ and R^ represent those in (2), (6), (11), (16), and (21) 

25 described above, respectively; 

(v) compounds represented by above formula (I), in which and 
Z^ X, rS and R^ represent those in (2), (6), (11), (16), and (22) 
described above, respectively; 

(vi) compounds represented by above formula (I), in which Z^ and 
30 Z^ X, r\ and R^ represent those in (2), (6), (12), (17), and (19) 

described above, respectively; 

(vii) compounds represented by above formula (I) , in which and 
Z^ t\ X, r\ and R^ represent those in (2), (6), (12), (17), and (20) 
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described above, respectively; 

(viii) compounds represented by above formula (I) , in which Z"*^ 
and Z^ X, r\ and represent those in (2), (6), (12), (17), and 

(21) described above, respectively; 

5 (ix) compounds represented by above formula (I), in which and 

Z^, t\ X, and R^ represent those in (2), (6), (12), (17), and (22) 
described above, respectively; 

(x) compounds represented by above formula (I), in which and 
Z^, tS X, r\ and R^ represent those in (3), (6), (11), (16), and (1?) 

10 described above, respectively; 

(xi) compounds represented by above formula (I), in which and 
Z^, tS X, rS and R^ represent those in (3), (6), (11), (16), and (20) 
described above, respectively; 

(xii) compounds represented by above formula (I), in which Z^ and 
15 Z^, tS X, rS and R^ represent those in (3), (6), (11), (16), and (21) 

described above, respectively; 

(xiii) compounds represented by above formula (I) , in which Z^ 
and Z^, T^, X, R^, and R^ represent those in (3), (6), (11), (16), and 

(22) described above, respectively; 

20 (xiv) compounds represented by above formula (I), in which and 

Z^ t\ X, r\ and R^ repreisent those in (3), (6), (12), (17), and (19) 
described above, respectively; 

(xv) compounds represented by above formula (I), in which and 
X, rS and represent those in (3), (6), (12), (17), and (20) 

25 described above, respectively; 

(xvi) compounds represented by above formula (I) , in which Z"^ and 
t\ X, r\ and R^ represent those in (3), (6), (12), (17), and (21) 

described above, respectively; 

(xvii) compounds represented by above formula (I) , in which Z^ 
30 and Z^ X, R^ and R^ represent those in (3), (6), (12), (17), and 

(22) described above, respectively. 

Of these, for (ii) to (ix), preference increases in the order (ii) 
to (ix) while for (x) to (xvii) , preference increases in the order (x) 
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to (xvii) . 

Specific examples of compounds of the formula (I) are listed in 
the following table, but are not limited thereto. 

5 




The abbreviations used in the table have the following meanings: 
PI, piperazin-l-yl; P2, 3-amino-piperidin-l-yl; 2Btyn, 
10 2-butyn-l-yl; 3Me2Bten,. 3-methyl-2-buten-l-yl; Me, methyl; Et, ethyl; 
2-CNBen, 2-cyanobenzyl; 6F2CNBen, 6-f luoro~2-cyanobenzyl; Phenethyl, 
2^phenylethyl; 2Ph20xEt, 2-phenyl-2-oxoethyl; -CR2=, -CR^= 
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Among the compounds listed above, Nos. 1, 2, 4, 6, 7, 8, 10, 13, 
20 16, 41, 42, 44, 50, 53, 81, 85, 86, 87, 111, 141 and 183 are preferable, 
and compound Nos. 2, 4, 8, 10, 81, 87 and 111 are more preferable, 

[Typical synthesis methods] 

Representative methods for producing compounds of the present 
25 invention, represented by formula (I) above are described below. 

Each symbol in the production methods is defined below. R^"^ to 
R"^^, n, m, rS R^/ X, a\ A^, R^, and T^' are the same as defined above. 

and each independently represent a leaving group such as 
a chlorine atom, a bromine atom, an iodine atom, a methanesulf onyloxy 
30 group, or a p-toluenesulf onyloxy group. 

R^^, R^^, and R^^ each independently represent an -NH-protecting 
group such as a pivalyloxymethyl group and a trimethylsilylethoxymethyl 
group. 
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R^"^ represents a hydroxyl group-protecting group such as a 
t-butyldimethylsilyl group and a t-butyldiphenylsilyl group. 

R^^ represents an NH-protecting group such as 
N, N-dimethylsulf amoyl, trityl, benzyl, .and t-butoxycarbonyl . 
5 and each independently represent a chlorine atom, a bromine 

atom, an iodine atom, a methanesulf onyloxy group, a 
p-toluenesulf onyloxy group, a group represented by the formula -B (OH) 2f 
a 4, 4, 5, 5-tetramethyl-l, 3, 2-dioxaboran-2-yl group, or a group 
represented by the formula -Sn(R^)3 (where represents a Ci-e alkyl 
10 group) . 

R^^ is a group represented by the formula a group represented 

by the formula -S-A^ a group represented by the formula -N(R^)A^ or 
a 4- to 8-membered heterocyclic group which may have one or more 
substituents (for example, 1-pyrrolidinyl, 1-morpholinyl, 
15 1-piperazinyl, or 1-piperidyl) , etc. 

R^^ represents a group of the formula -A*^-A^-A^, such as a cyano 
group, a Ci-e alkyl group which may have one or more substituents, a 
C3-8 cycloalkyl group which may have one or more substituents, a C2-6 
alkenyl group which may have one or more substituents, a C2-6. alkynyl 
20 group which may have one or more substituents, and a Ce-io aryl group 
which may have one or more substituents. 

A^*^*^°^ represents a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 
alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
25 10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Ci-6 alkyl group, 
each of which contains an ester group. 

^2cooH represents a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 
alkenyl group, a C2-6 alkynyl group, Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
30 10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl C1-.6 alkyl group, 
each of which contains a carboxylic acid. 

^2N02 represents a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 
alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, a 5- to 10-membered 



56 



heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Ci-e alkyl group, 
each of which contains a nitro group. 

^2NH2 j-epresents a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 
5 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Cis alkyl group, or a Cs-10 aryl Ci-e alkyl group, 
each of which contains an amino group. 

A^*^" represents a Ci-e alkyl group^ a C3-8 cycloalkyl group, a C2-6 
10 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Ci-e alkyl group, 
each of which contains a nitrile group. 

j^coNH2 represents a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 
15 alkenyl group, a C2-6 alkynyl group, Ce-io aryl group, a 5- to 10-membered 
heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Ci-e alkyl group, 
each of which contains a carboxylic amide group. 

M represents -MgCl, -MgBr, -Sn{R^)3 (where is as defined above) , 

20 etc. 

The term ^'room temperature" refers to a temperature of about 20 
to about 30 ""C. 

T"^^ is defined as the group represented by T"^, or represents a 
group of the formula: 



R35 




25 ^37 



a group represented by the formula: 
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(where R"^^ to R"^^ are as defined above, except that any one of R"^"^ to 
R^^ represents -NH-R^"^) , or a group represented by the formula: 



r31 r32 




(where R"^^ to R^° are as defined above, except that any one of R^^ to 
R^° represents -NH-RP^) . 

In examples of reactions represented by the following reaction 
schemes, unless otherwise specified, quantities of reagents, catalysts, 
and others, to be used (equivalent, weight%, and weight ratio) are 
represented as ratios to a main compound in each reaction scheme. A 
main compound refers to a compound represented by a chemical formula 
in the reaction scheme and having the backbone of compounds of the 
present invention. 
Production method A 
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[Step Al] , 

In this step^ an -NH-protecting reagent is reacted with compound 
5 (la) [CAS No. 56160-64-6] to give compound (2a) . The reaction 

conditions are selected depending on the type of -NH-protecting reagent 
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to be used» The reaction may be performed under conditions that are 
generally used to introduce a protecting group using the reagent. 

An -NH-protecting reagent can be a reagent that is generally used 
to introduce an -NH-protecting group. Specifically, such 
5 -NH-protecting reagents include, for example, chloromethyl pivalate. 
It is preferable to use 1 to 2 equivalents of a protecting reagent. 
Solvents for the reaction include acetonitrile, N, N-dimethylformamide, 
N-methylpyrrolidone, 1, 4-dioxane, tetrahydrof uran, and 
dimethoxyethane . N, N-dimethylformamide is preferably used. 

10 The reaction can be achieved in the presence of a base. Examples 

of bases to be used in the reaction include cesium carbonate, lithium 
carbonate, sodium carbonate, potassium carbonate, and sodium hydride. 
Sodium hydride is preferably used. In this case, a base is preferably 
used in an amount of 1 to 5 equivalents. The reaction can be conducted 

15 at a temperature ranging from to 150 ""C. A preferred reaction 
temperature is room temperature. 
[Step A2] 

In this step, compound (2a) is reacted with compound (2a-2) to 
give compound (3a) . 

20 Compound (2a-2) can be any compound that is an electrophilic 

reagent such as an alkyl halide. Specific examples include alkyl 
halides such as iodomethane, iodoethane, iodopropane, and benzyl 
bromide; alkenyl halides such as allyl bromide and 
l-bromo-3-methyl-2-butene; and alkynyl halides such as propargyl 

25 bromide and l-bromo-2-butyne . One to two equivalents of an 
electrophilic reagent are preferably used. 

Solvents for the reaction include, for example, dimethyl 
sulfoxide, N, N-dimethylformamide, N-methylpyrrolidone, dioxane, 
tetrahydrof uran, and toluene. 

30 The reaction can be achieved in the presence or absence of a base. 

Examples of bases to be used in the reaction include lithium hydroxide, 
sodium hydroxide, potassium hydroxide, lithium carbonate, sodium 
carbonate, potassium carbonate, cesium carbonate, lithium hydride. 
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sodium hydride, potassium hydride, butyllithium, methyllithium, 
lithium bis (trimethylsilyl) amide, sodium bis (trimethylsilyl ) amide, 
and potassium bis (trimethylsilyl) amide • In this case, one to two 
equivalents of a base are preferably us.ed. The reaction can be 
5 conducted at a temperature ranging from 0°C to 150 ""C. 
[Step A3] 

In' this step, the benzyl group at the 7-position is removed from 
compound (3a) to give compound (4a) . 

Specifically, compound (4a) can be prepared from compound (3a), 
10 for example, by catalytic reduction under a hydrogen atmosphere in the 
presence of a metal catalyst, but the reaction conditions are not limited 
thereto. 

Specific solvents for the reaction include, for example, 
methanol, ethanol, propanol, acetic acid, dimethyl sulfoxide, 

15 N,N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrof uran, 
and toluene. Examples of metal catalysts include palladium carbon, 
platinum oxide, and Raney nickel. A metal catalyst is preferably used 
at 0.5 to 50 weight%. A preferred hydrogen pressure is 1 to 5 atm. 
The reaction can be conducted at a temperature ranging from 0°C to 150*^0. 

20 [Step A4] 

In this step, compound (4a) is reacted with compound (4a-2) to 
give compound (5a) . 

Specific examples of compound (4a-2) are: alkyl halides such as 
iodomethane, iodoethane, iodopropane, and benzyl bromide; alkenyl 
25 • halides such as allyl bromide and l-bromo-3-methyl-2~butene; or alkynyl 
halides such as propargyl bromide and l-bromo-2-butyne . . These halides 
are preferably used in an amount of one to two equivalents. 

Solvents for the reaction include dimethyl sulfoxide, 
N, N-dimethylf ormamide, N-methylpyrrolidpne, dioxane, tetrahydrof uran, 
30 and toluene. 

The reaction can be carried out in the presence or absence of 
a base. Examples of bases to be used in the reaction include lithium 
hydroxide, sodium hydroxide, potassium hydroxide, lithium carbonate. 
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sodium carbonate, potassium carbonate, cesium carbonate, lithium 
hydride, sodium hydride, potassium hydride, butyllithium, 
methyllithium, lithium bis (trimethylsilyl) amide, sodium 
bis (trimethylsilyl) amide, and potassium bis (trimethylsilyl) amide . 
5 In this case, 1 to 4 equivalents of a base are preferably used. The 
reaction can be conducted at a temperature ranging from 0°C to 150 °C. 

Compound (5a) can be obtained by reacting compound (4a) with 
compound (4a-2) in the presence of a copper catalyst and a base. In 
this case, it is preferable to use 0.1 to 2 equivalents of a copper 
10 catalyst and 1 to 10 equivalents of a base. 

In this reaction, compound (4a-2) may be arylboronic acid, 
heteroarylboronic acid, or such, in which X is a Ce-io aryl group which 
may have one or more substituents or a 5- to 10-membered heteroaryl 
group which may have one or more substituents, and is -B (OH) 2 or such. 
15 One to three equivalents of compound (4a-2) are preferably used. 

In this case, reaction solvents include dichloromethane, 
chloroform, 1,4-dioxane, tetrahydrofuran, toluene,- pyridine, 
N, N-dimethylf ormamide, and N-methylpyrrolidone . 

Bases include triethylamine, diisopropyl ethyl amine, pyridine, 
20 and N, N-dimethylaminopyridine . Copper catalysts include copper (II) 
acetate, copper (II) trif luoroacetate, copper (II) chloride, and copper 
(II) iodide. The reaction can be conducted at a temperature ranging 
from 0°C to 150''C. 
[Step A5] 

25 In this step, compound (5a) is. reacted with a halogenating agent 

to give compound (6a) . 

Specific examples of halogenating agents include, for example, 
N-chlorosuccinimide, N-bromosuccinimide, and N-iodosuccinimide . A 
halogenating agent is preferably used in an amount of 1 to 4 equivalents. 

30 Solvents for the reaction include acetonitrile, 

N, N-dimethylf ormamide, N-methylpyrrolidone, 1> 4-dioxane, 
tetrahydrofuran, and dimethoxyethane . The reaction can be conducted 
at a temperature ranging from 0°C to 150 ""C. 
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[Step A6] 

In this step^ compound (6a) is reacted with compound (7a) to give 
compound (8a) . In this case, 1 to 4 equivalents of compound (7a) are 
preferably used, 

5 The reaction can be carried out, for example, in a solvent such 

as tetrahydrof uran, acetonitrile, N, N~dimethylf ormamide, 
N-methylpyrrolidone, methanol, ethanol, 1,4-dioxane, toluene, and 
xylene, or in the absence of a solvent. The reaction can be conducted 
at a temperature ranging from 0°C to 200 °C in the presence or absence 
10 of a base. Examples of a base include triethylamine, potassium 

carbonate, and 1, 8-diazabicyclo [5, 4, 0]undecene. In this case, 1 to 
4 equivalents of a base are preferably used. 
[Step A7] 

In this step, the -NH-protecting group at the 3-position of 

15 compound (8a) is removed to give compound (9a) . The reaction conditions 
are selected depending on the type of -NH-protecting group to be removed. 
The deprotection reaction may be preformed under conditions that are 
generally used for the protecting group. 

For example, when R^^ is a pivalyloxymethyl group, the reaction 

20 can be carried out in methanol, or a mixed solution of methanol and 
tetrahydrof uran, using a base such as sodium methoxide, sodium hydride, 
or 1, 8-diazabicyclo [5, 4, 0] -7-undecene at a temperature of 0 to ISO^'C. 
In this case, 0.1 to 2 equivalents of a base are preferably used. 

Alternatively, when R^^ is a trimethylsilylethoxymethyl group, 

25 the reaction can be carried out in a solvent such as acetonitrile, 
N, N-dimethylf ormamide, N-methylpyrrolidone, 1, 4-dioxane, 
tetrahydrof uran, or dimethoxyethane, using a fluoride reagent such as 
tetrabutyl ammonium fluoride or cesium fluoride at a temperature of 
0 to 150°C. In this case, 1 to 5 equivalents of a fluoride reagent 

30 are preferably used. 
[Step A8] 

In this step, compound (9a) is chlorinated to give compound (10a). 
There are no particular limitations on the reaction conditions. 
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and the The. reaction can be conducted under standard conditions for 
chlorination . For example, the reaction" can be carried out at a 
temperature ranging from 0 to 150°C in a solvent such as phosphorus 
oxychloride. In this case, it is preferable to use a 10 to 200 times 
5 amount of halogenating agent by weight. 

When R^"^ is a t-butoxycarbonyl group or such, which is removed 
under the above-described conditions using phosphorus oxychloride or 
such, the protecting group should be reintroduced. 

There are no particular limitations on the reaction conditions 
10 for the protection. In the case of the t-butoxycarbonyl group, the 
reaction can be carried out using an -NH- protection reagent such as 
. di-t-butyl dicarbonate, in a solvent such as acetonitrile, 
N, N-dimethylf ormamide, N-methylpyrrolidone, 1, 4-dioxane, 
tetrahydrofuran, or dimethoxyethane in the presence of a base such as 
15 lithium hydroxide, sodium hydroxide, potassium hydroxide, lithium 
carbonate, sodium carbonate, potassium carbonate, cesium carbonate, 
potassium bicarbonate, sodium bicarbonate,, or triethylamine at 0 to 
150°e. 
[Step A9] 

20 In this step, compound (10a) is reacted with compound (lla-2) 

to give compound (11a) . 

Compound (lla-2) includes alcohol compounds or phenol compounds 
represented by A^-OH, amine compounds represented by A^(R^)NH or such, 
and thiol compounds represented by A^-SH. In this case, compound 

25 (lla-2) is preferably used in an amount of 1 to 10 equivalents or 5 
to 100 times by weight. 

Solvents for the reaction include acetonitrile, 
N, N-dimethylf ormamide, N-methylpyrrolidone, 1, 4-dioxane, 
tetrahydrofuran, dimethoxyethane, methanol, and ethanol. 

30 The reaction can be carried out in the presence or absence of 

a base. Bases to be used in the reaction include lithium hydroxide, 
sodium hydroxide, potassium hydroxide, lithium carbonate, sodium 
carbonate, potassium carbonate, cesium carbonate, lithium hydride. 
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sodium hydride, potassium hydride, butyllithium, methyllithium, 
lithium bis (trimethylsilyl ) amide, sodium bis (trimethylsilyl) amide, 
potassium bis (trimethylsilyl) amide, and triethylamine . In this case, 
1 to 10 equivalents of a base is preferably used. The reaction can 
5 be conducted at a temperature ranging from 0°C to 150 °C. 
[Step AlO] 

In this step, compound (10a) is reacted with compound (13a) in 
the presence of a metal catalyst to give compound (12a) . In this case, 
1 to 50 equivalents of compound (13a) are preferably used. 

10 Solvents for the reaction include acetonitrile, 

N,N-dimethylf ormamide, N-methylpyrrolidone, 1> 4-dioxane^ 
tetrahydrofuran, dimethoxyethane, methanol, and ethanol. 

Metal catalysts include palladium catalyst and copper catalyst. 
Palladium catalysts include tetrakis triphenylphosphine palladium, 

15 palladium acetate, and dibenzylideneacetone palladium. Copper 

catalyst include copper iodide. It is preferable to use 0.01 to 2 
equivalents of a metal catalyst. 

The reaction can be conducted in the presence of an 
organophosphorous ligand. When the reaction is carried out iri the 

20 presence of an organophosphorous ligand, examples of the ligands 
include o-tolyl phosphine and diphenylphosphinof errocene . In this 
case, it is preferable to use 1 to 5 equivalents of an organophosphorous 
ligand to the metal catalyst. 

The reaction can be carried out in the presence or absence of 

25 a base. Bases to be used in the reaction include lithium hydroxide, 
sodium hydroxide, potassium hydroxide, lithium carbonate, sodium 
carbonate, potassium carbonate, cesium carbonate, lithium hydride, 
sodium hydride, potassium hydride, potassium phosphate, lithium bis 
trimethylsilyl amide, sodium bis trimethylsilyl amide, potassium bis 

30 trimethylsilyl amide, and triethylamine . The reaction can be conducted 
at a temperature ranging from 0°C to 150 °C. 
[Step All] 

In this step, compound (10a) is reacted with a cyanidation reagent 
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to give compound (14a) . 

Specifically, cyanidation reagents include, for example, sodium 
cyanide and potassium cyanide. It is preferably used in an amount, of 
1 to 20 equivalents. 
5 Solvents for the reaction include, for example, acetonitrile, 

N, N-dimethylf ormamide, N-methylpyrrolidone, 1, 4-dioxane, 
tetrahydrof uran, dimethoxyethane, methanol, and ethanol. The 
reaction can be conducted at a temperature ranging from 0°C to 150 °C. 
[Step A12] 

10 In this step, the cyano group of compound (14a) is hydrolyzed 

to give compound (15a) . There are no particular limitations on the 
reaction conditions, and the reaction can be carried out under 
conditions generally used for the conversion of a cyano group to a 
carbamoyl group by hydrolysis. 

15 Solvents for the reaction include N, N-dimethylf ormamide, 

N-methylpyrrolidone, 1, 4-dioxane, tetrahydrof uran, dimethoxyethane, 
methanol, ethanol, and a mixed solvent of tetrahydrof uran and methanol. 

The reaction can be carried out in the presence or absence of 
a base. When a base is used, the reaction can be carried out using 

20 an aqueous solution of a base such as potassium hydroxide, sodium 
hydroxide, lithium hydroxide, or ammonia. The reaction can be achieved 
after adding an aqueous solution of hydrogen peroxide (preferably an 
aqueous solution of 30% hydrogen peroxide) . 

The reaction can be conducted at a temperature ranging from 0°C 

25 to 150°C. 
[Step A13] 

In this step, R^"^ of compound (16a) is removed to give compound 
(17a). Compounds (11a), (12a), (14a), (15a), and others can be used 
as compound (16a) . 

30 The deprotection reaction for R^"^ can be carried out under standard 

reaction conditions for removing an -NH-protecting group. 

For example, when R^^ is a t-butoxycarbonyl group, the reaction 
can be carried out in the presence of an acid such as an anhydrous 
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methanol solution of hydrogen chloride, an anhydrous ethanol solution 
of hydrogen chloride, an anhydrous dioxane solution of hydrogen 
chloride, trif luoroacetic acid, or formic acid. 

An alternative method for producing compound (10a) is described 

below. 



H3C. 



O X CI X 

^^X^J /— \ [StepAU] I / 
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20a 22a 

[Step A14] 

In this step, compound (18a) is chlorinated to give compound (19a) . 
There are no particular limitations on the reaction conditions, and 

10 the reaction can be conducted under standard. conditions for 

chlorination. For example, the reaction can be carried out in a solvent 
such as phosphorus oxychloride at a temperature ranging from 0 to 150 *^C. 
Preferably 10 to 200 times by weight of chlorination reagent is used. 
When R^^ is a t-butoxycarbonyl group or such, which is removed 

15 under the above-described condition using phosphorus oxychloride or 
such, the protecting group should be reintroduced. 

There are no particular limitations on the reaction conditions 
for the protection, and when R^"^ is a t-butoxycarbonyl group, the 
reaction can be carried out using an -NH- protection reagent such as 

20 di-t-butyl dicarbonate, in a solvent such as acetonitrile, 
N,N-dimethylformamide, N-methylpyrrolidone, ' 1,4-dioxane, 
tetrahydrof uran, and dimethoxyethane, in the presence of a base such 
as lithium hydroxide, sodium hydroxide, ' potassium hydroxide, lithium 
carbonate, sodium carbonate, potassium carbonate, cesium carbonate, 

25 potassium bicarbonate, sodium bicarbonate, or triethylamine at a 
temperature ranging from 0 to 150°C. 
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[Step A15] 

In this step, compound (19a) is partially hydrolyzed to give 
compound (20a) • The reaction is carried out in the presence of a base 
such as sodium acetate, potassium carbonate, or sodium hydroxide. One 
5 to ten equivalents of a base are preferably used. Solvents for the 
reaction include dimethyl sulfoxide, N-methylpyrrolidone, 
tetrahydrofuran, water, and mixtures thereof. The reaction can be 
conducted at a temperature ranging from 0°C to 100 ""C. 
[Step A16] 

10 In this step, compound (20a) is reacted with compound (21a) to 

give compound (22a) . The reaction can be conducted under the same 
' conditions as used in [Step A2] of production method A. 

An alternative method for producing compound. (19a) is described 

below. 

^ 7 [stepA17] ^ I [StepAlB] I 

23a 24a 25a 



[StepA19] ci^N^N r=*„„»,m CI^^N-^N ^ 



[ StepA20] 

15 26a 19a 

[Step A17] 

In this step, a substitution reaction is carried out using 
compound (23a) [CAS No. 1076-22-8] and compound (4a-2) to give compound 
(24a) . 

20 The reaction can be conducted under the same conditions as used 

in [Step A4] of production method A. 
[Step A18] 

In this step, compound (24a) is reacted with a halogenatin^ agent 
to give compound (25a) . 
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The reaction can be conducted under the same conditions as used 
in [Step A5] of production method A. 
[Step A19] 

In this step, compound (25a) is chlorinated to give compound 

5 (26a). 

There are no particular limitations on the reaction conditions, 
and compound (25a) can be reacted with phosphorus oxychloride, 
phosphorus pentachloride, or a mixture thereof in a solvent or in the 
absence of a solvent at a temperature of 0 to 150**C. Solvents include, 
10 for example, toluene, acetonitrile, and dichloroethane • 
[Step A20] 

In this step, compound (26a) is reacted with compound (7a) to 
give compound (19a) . 

The reaction can be conducted under the same conditions as used 
15. in [Step A6] of production method A. 
Production method B 

o — Ph 



[StepBI] JL I 

Inosine HN tt^ \ 



2b 



5b 



5b-2 




6b 



7b 

[Step Bl] 

In this step, compound (lb) is benzylated and the sugar chain 
20 is cleaved to give compound {2b) . 

There are no particular limitations on the reaction conditions. 
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Compound (2b) can be obtained by reacting compound (lb) with benzyl 
bromide in a solvent such as acetonitrile, N, N-dimethylf ormamide, 
N-methylpyrrolidone, dimethyl sulfoxide, 1, 4-dioxane, 
tetrahydrof uran, dimethoxyethane, methanol, or ethanol, at a 
5 temperature of 0 to ISO'^C, adding 3 to 10 equivalents of hydrochloric 
acid, and incubating the mixture at a temperature of 0 to 150 °C to cleave 
the sugar moiety. It is preferable to use 1 to 3 equivalents of benzyl 
bromide . 
[Step B2] 

10 In this step, compound (2b) is reacted with a halogenating agent 

to give compound (3b) . The halogenation reaction can be conducted under 
the same conditions as used in [Step A5] of production method A. 
[Step B3] 

In this step, compound (3b) is reacted with compound (4b) to give 
15 compound (5b) . The reaction can be conducted under the same conditions 
as used in [Step A6] of production method A. 
[Step B4] 

In this step, compound (5b) is reacted with compound (5b-2) to 
give compound (6b) . The reaction can be conducted under the same 
20 condition as used in [Step A2] of production method A. 
[Step 85] 

In this step, R^^ of compound (6b) is removed to give compound 
(7b) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
25 Production method B-2 

Compound (9b) represented by the formula: 




9b 

can be obtained by using compound (8b) represented by H-T^^, instead 
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of compound (7a) in [Step A6] of production method A described above 
under the same reaction conditions as used in [Step A6] , and then 
appropriately applying [Step A7] to [Step A13] described above. 
Compound (10b) represented by the formula: 



can be obtained by using compound (8b) represented by H-T^^, instead 
of compound (3b) in [Step B3] of production method B described above 
under the same reaction conditions as used in [Step 33] and then 
appropriately applying [Step 34] to [Step 36] described above. 
Preferable examples of compound (8b) include piperidin-3-yl carbamic 
acid t-butyl ester. 
Production method C 




10b 
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[Step CI] 

In this step, compound (Ic) is reacted with compound (lc-2) to 
give compound (2c). The reaction can be conducted under the. same 
5 conditions as used in [Step A4] of production method A. 
[Step C2] 

In this step, compound (Ic) is reacted with ethanol to give 
compound (3c) . 

Compound (3c) can be obtained, for example, by heating an ethanol 
10 solution of compound (2c) under reflux in the presence of an acid such 
as sulfuric acid or hydrochloric acid. However, the reaction 
conditions are not limited thereto. In this reaction, it is preferable 
to use one to two equivalents of an acid. 
[Step C3] 

15 .In this step, compound (2c) is reacted with ethanol to give 

compounds (4c) and (5c) . .The reaction can -be conducted under the same 
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conditions as used in [Step C2] of production method C. 
[Step C4] 

In this step, compound (3c) is reacted with compound (3c-2) to 
give compounds (4c) and (5c) . The reaction can be conducted under the 
5 same conditions as used in [Step A4] of production method A. 
[Step C5] 

In this step, compound (4c) is reacted with compound (6c) to give 
compound (7c) . The reaction can be conducted under the same conditions 
as used in [Step A6] of production method A. 
10 [Step C6] 

In this step, compound (7c) is thioamidated to give compound (8c) . 
Solvents for the reaction include methanol, ethanol, 
N, N-dimethylf ormamide, N-methylpyrrolidone, 1, 4-dioxane, 
tetrahydrofuran, and dimethoxyethane . Thioamidation reagents include 

15 ammonium sulfide, sodium sulfide, and hydrogen sulfide. It is 

preferable to use 2 to 10 equivalents of a thioamidation reagent. When 
hydrogen sulfide is used as the thioamidation reagent, the reaction 
is carried out in the presence of a base such as triethylamine or 
N,N-diisopropylethylamine. The reaction can be conducted at a 

20 temperature ranging from 0°C to 150 °C. 
[Step C7] 

In this step, compound (8c) is reacted with a methylating reagent 
to give compound (9c) . Methylating reagents include trimethyl oxonium 
tetraf luoroborate, methyl sulfate, methyl iodide, and trimethyl 
25 phosphite. It is preferable to use 1.0 to 1.5 equivalent of the 
methylating reagent. 

When trimethyl oxonium tetraf luoroborate is used as the 
methylating reagent, compound (9c) can be obtained by carrying out the 
reaction in a halogenated solvent such as dichloromethane at a 
30 temperature ranging from O^C to 50 ^C, 

When methyl sulfate, methyl iodide, or trimethyl phosphite is 
used as the methylating reagent, compound (9c) can be obtained by 
carrying out the reaction in the presence of a base such as potassium 
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carbonate, triethylamine, or N, N-diisopropylethylamine . In this case, 
it is preferable to use 1.0 to 1.5 equivalent of a base. Solvents for 
the reaction include acetone, N, N-dimethylf ormamide, 
N-methylpyrrolidone, 1, 4-dioxane, tetrahydrof uran, and 
5 dimethoxyethane - The reaction can be performed at a temperature 
ranging from O^'C to lOO^'C. 
[Step C8] 

In this step, compound (9c) is hydrolyzed to give compound (10c) . 
There are no particular limitations on the reaction conditions 

10 for the hydrolysis • The reaction can be carried out in a mixed solvent 
of ethanol and water in the presence of an acid such as sulfuric acid, 
hydrochloric acid, or p-toluenesulf onic acid, at a temperature ranging 
from O^'C to 80°C. In this case, it is preferable to use 5 to 50 
equivalents of the acid. 

15 When R^^^ is a group, such as a t-butoxycarbonyl group, which is 

removed under the above-described condition, the protecting group 
should be reintroduced. There are no particular limitations on the 
reaction conditions for the introduction of this protecting group. 
When R^'^ is a t-butoxycarbonyl group, the reaction can be carried out 

20 using a reagent such as t-butyl dicarbonate in a solvent such as 
dichloromethane, chloroform, N, N-dimethylf ormamide, or 
tetrahydrof uran, in the presence of a base such as pyridine, 
4-aminopyridine, triethylamine, and N, N-diisopropylethylamine, at a 
temperature ranging from 0 to 80°C. In this case, it is preferable 

25 to use 2 to 3 equivalents of a base. 
[Step C9] 

In this step, compound (10c) is reacted with a reducing agent 
to give compound (11c) . 

There are no particular limitations on the reaction conditions 
30 for the reduction. The reaction can be achieved by reacting compound 
(10c) with hydrogen in the presence of Raney nickel in a solvent such 
as benzene, ethanol, 2-propanol, or acetone, at a temperature ranging 
from 0°C to 50 °C, or alternatively reacting compound (10c) with a 
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reducing agent such as sodium borohydride, in a solvent such as methanol, 
ethanol, or 2-methyl-2-propanol, or in a mixed solvent of water and 
tetrahydrof uran at a temperature ranging from 0°C to 50 °C, or 
alternatively reacting compound (lOc) with a reducing agent such as 
5 sodium borohydride, in the presence of 1 to 5 equivalents of a mercury 
salt such as mercuric acetate in a solvent such as methanol, ethanol, 
or 2-methyl-2-propanol at a temperature ranging from O^C to 50 °C. It 
is preferable to use two to three equivalents of a reducing agent. 
[Step CIO] 

10 In this step, compound (11c) is subjected to an oxidation reaction 

to give compound (12c) . 

When an oxidant such as manganese dioxide, pyridinium 
chlorochromate, or pyridinium dichromate is used in the oxidation 
reaction, compound {12c) can be obtained by carrying out the reaction 

15 in a solvent such as dichloromethane or chloroform, at a temperature 
ranging from 20°C to 80°C. Alternatively, compound (12c) can also be 
obtained by carrying out the reaction under standard conditions for 
the oxidation of a primary alcohol to aldehyde, such" as Swern oxidation. 
It is preferable to use 5 to 20 equivalents of an oxidant. 

20 [Step Cll] 

In this step, compound (12c) is reacted with compound (13c) to 
give compound (17c) , In this case, it is preferable to use 2 to 10 
equivalents of compound (13c) . 

Compound (17c) can be obtained, for example, by combining 

25 compounds (12c) and (13c) in a solvent such as methanol, ethanol, 
l-methyl-2-pyrrolidone, 1, 4-dioxane, tetrahydrof uran, or 
dimethoxyethane, or in the absence of solvent, and reacting the mixture 
at a temperature of 20 to 150°C. However, the reaction conditions are 
not limited thereto. 

30 [Step C12] 

In this step, compound (12c) is reacted with hydrazine to give 
compound (15c) . The reaction can be conducted under the same conditions 
as used in [Step Cll] of production method C. It is preferable to use 
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2 to 10 equivalents of hydrazine. 
[Step C13] 

In this step, a substitution reaction is carried out using 
compound (15c) and compound (16c) to give compound (17c) . The reaction 
5 can be conducted under the same conditions as used in [Step A2] of 
production method A. It is preferable to use 1 to 3 equivalents of 
compound (16c) . 
[Step C14] 

In this step, R^^ of compound (17c) is removed to give compound 
10 (14c) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
[Step C15] 

In this step, compound (5c) is reacted with compound (6c) to give 
compound (18c) . The reaction can be conducted under the same conditions 
15 as used in [Step A6] of production method A* 
[Step C16] 

In this step, compound (18c) is hydrolyzed to give compound (19c) . 

There are no particular limitations on the reaction conditions 
for the hydrolysis. For example, compound (19c) can be obtained by 
20 incubating compound (18c) in the presence of a base at a temperature 
ranging from O^'C to lOO^^C. 

Solvents for the reaction include methanol, ethanol, 
tetrahydrofuran, water, or mixtures thereof. Bases include lithium 
hydroxide, sodium hydroxide, and potassium hydroxide . It is preferable 
25 to use 1 to 2 equivalents of a base. 
[Step C17] 

In this step, compound (19c) is reacted with a reducing agent 
to give compound (20c) . The reduction can be achieved under a standard 
condition for the reduction of carboxylic acid to methyl alcohol. 
30 Reducing agents include borane derivatives such as 

borane-tetrahydrof uran complex and borane-methyl sulfide complex, and 
sodium borohydride. It is preferable to use 5 to 30 equivalents of 
a reducing agent. 
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When a borane derivative is used as a reducing agent, compound 
(20c) can be obtained by carrying out the reaction using a solvent such 
as 1,4-dioxane, tetrahydrof uran, or dimethoxyethane at a temperature 
ranging from -7 8 °C to 35 °C. 
5 Alternatively, when sodium borohydride is used as a reducing agent, 

first, compound (19c) is reacted with an activator such as isobutyl 
chloroformate, at a temperature ranging from -78 °C to 20 °C, then reacted 
with a reducing agent such as sodium borohydride at a temperature 
ranging from -78**C to 35°C, to obtain compound (20c). Solvents for 
10 the reaction- include 1,4-dioxane, tetrahydrofuran, and 
dimethoxyethane . 
[Step C18] 

In this, step, compound (20c) is thioamidated to give compound 
(21c) . The reaction can be conducted under the same conditions as used 
15 in [Step C6] of production method C. 
[Step C19] 

In this step, compound (21c) is reacted with a silylating agent 

in the presence of a base to give compound (22c) . 

Solvents for the reaction include dichloromethane, 
20 N, N-dimethylf ormamide, 1,4-dioxane, tetrahydrof uran, and 

dimethoxyethane. Bases include imidazole, pyridine, 

4-dimethylaminopyridine, triethylamine, and 

N, N-diisopropylethylamine . Silylating agents include 

t-butyldimethylchlorosilane, and t-butylchlorodiphenylsilane . It is 
25 preferable to use 1.0 to 1.5 equivalent of a base and 1.0 to 1.5 

equivalent of a silylating agent. The reaction can be conducted at 

a temperature ranging from 0°C to 80 °C. 

[Step C20] 

In this step, compound (22c) is methylated to give compound (23c) . 
30 The reaction can be conducted under the same condition as used 

in [Step C7] of production method C. 
[Step C21] 

In this step, compound (23c) is hydrolyzed to give compound (24c) . 
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There are no particular limitations on the reaction conditions 
for the hydrolysis. Compound (24c) can be obtained by carrying out 
the reaction in a mixed solvent of ethanol and water in the presence 
of an acid such as sulfuric acid, hydrochloric acid/ or 
5 p-toluenesulf onic acid, at a temperature ranging from 50°C to 100°C. 
When such a reaction results in removal of -R^^, -NH- is 
re-protected through a protection reaction. Specifically, for example, 
when R^^ is a t-butoxycarbonyl group, the reaction can be carried out 
using a reagent such as t-butyl dicarbonate, in a solvent such as 

10 ' dichloromethane, chloroform, N, N-dimethylf ormamide, or 

tetrahydrof uran, in the presence of a base such as pyridine, 
4-aminopyridine, triethylamine, or N, N-diisopropyl ethylamine, at a 
temperature ranging from 0 to 80 °C. However, the reaction is not 
limited thereto. 

15 Production method D 
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[Step Dl] 

In this step^ compound (Id) is reacted with compound (ld-2) to 
give compound (2d) . 

Specifically^ compound (ld-2) includes, for example, alkyl 
halides such as iodomethane, iodoethane, iodopropane, benzyl bromide, 
2-bromoacetophenone, chloromethyl benzyl ether, and 
bromoacetonitrile; alkenyl halides such as allyl bromide and 
l-bromo-3-methyl-2-butene; and alkynyl halides such as propargyl 
bromide and l-bromo-2-butyne . It is preferable to use 1 to 1.5 
equivalent of compound (ld-2) . 

Solvents for the reaction include N, N-dimethylf ormamide, 
N-methylpyrrolidone, tetrahydrof uran, 1, 2-dimethoxyethane, 
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1, 4-dioxane, and dichloromethane . The reaction can be carried out in 
the presence or absence of a base. Bases to be used in the reaction 
include 1, 8-diazabicyclo [5, 4, 0] undecene, triethylamine, 
N, N-diisopropylethylamine, and sodium hydride. In this case, it is 
5 preferable to use 1 to 1.5 equivalent of the base. The reaction can 
be conducted at a temperature ranging from 0°C to 150 °C. 
[Step D2] ' 

In this step, compound (2d) is reacted with a nitrite salt to 
give compound (3d) . 

10 Solvents for the reaction include a mixed solvent of water and 

a solvent from N, N-dimethylf ormamide, N-methylpyrrolidone, 
tetrahydrofuran, 1, 2-dimethoxyethane, and 1, 4-dioxane . Nitrite salts 
include sodium nitrite and potassium nitrite. It is preferable to use 
3 to 5 equivalents of a nitrite. The reaction can be conducted at a 

15 temperature ranging from 20°C to 120°C. 
[Step D3] 

In this step, compound (3d) is reacted with ammonia to give 
compound (4d) . It is preferable to use 10 to 20 equivalents of ammonia. 
The reaction can be carried out in a solvent such as methanol, 
20 ethanol, or 1, 4-dioxane at a temperature ranging from 20°C to 200°C. 

[Step D4] 

In this step, compound (4d) is subjected to catalytic reduction 
under hydrogen atmosphere or in the presence of 2 to 3 equivalents of 
hydrazine using a metal catalyst to give compound (5d) . 

25 Solvents for the reaction include methanol, ethanol, 

N, N-dimethylf ormamide, tetrahydrof uran, 1, 2-dimethoxyethane, 
1, 4-dioxane, water, or a mixed solvent thereof. Metal catalysts 
include palladium carbon, platinum oxide, and Raney nickel. It is 
preferable to use a metal catalyst in the amount of 0 . 5 to 10% by weight . 

30 The reaction can be conducted at a temperature ranging from 0°C to 150 °C. 
[Step 05] 

In this step, compound (5d) is reacted with an orthoformate ester 
to give compound (6d) . 
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The reaction is carried out in the presence of a carboxylic 
anhydride such as acetic anhydride . Orthof ormate esters include methyl 
orthoformate, and ethyl orthof ormate . It is preferable to use 1 to 
20 times as much orthof ormate ester by weight and 3 to 10 equivalents 
5 of carboxylic anhydride. The reaction can be conducted at a temperature 
ranging from 20°C to 200°C. 
[Step D6] 

In this step, the NH group at the 1-position of compound (6d) 
is protected to give compound {7d) . 

10 Protecting reagents include N, N-dimethylsulf amoyl chloride, 

trityl chloride, di-t-butyl dicarbonate, and benzyl bromide. It is 
preferable to use 1 to 1.5 equivalent of a protecting reagent. Solvents 
for the reaction include dichlordmethane, chloroform, carbon 
tetrachloride, toluene, N, N-dimethylf ormamide, and tetrahydrofuran. . 

15 Bases include pyridine, 4-dimethylaminopyridine, 

1, 8-diazabicyclo [5,4,0] undecene, triethylamine, and 
N,N-diisopropylethylamine.. In typical cases, it is preferable to use 
1.2 equivalents of a base. However, when the protecting reagent is 
di-t-butyl dicarbonate, 0.005 to 0.1 equivalent of 

20 4-dimethylaminopyridine is used preferably. The reaction can be 
conducted at a temperature ranging from 20**C to 200°C. 
[Step D7] 

In this step, compound (7d) is chlorinated to give compound (8d) . 
There are no particular limitations on the reaction conditions. 

25 For example, the reaction is carried out as follows. Compound (7d) 
is reacted with a base" at a temperature ranging from -lOO^'C to 20°C, 
and then a chlorinating reagent is reacted thereto. This reaction 
produces compound (8d) . Compound (8d) can also be obtained by reacting 
compound (7d) with a base in the presence of a chlorination reagent. 

30 Solvents for the reaction include, for example, diethyl ether, 

tetrahydrofuran, 1, 2-dimethoxyethane, and 1, 4-dioxane. Bases include 
n-butyllithium, t-butyllithium, lithium diisopropylamide, lithium 
bis (trimethylsilyl) amide, and magnesium diisopropylamide. It is 
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preferable to use 1 to 1 . 5 equivalent of a base. Chlorina^ting reagents 
include hexachloroethane, and N-chloro succinimide . It is preferable 
to use 1 to 3 equivalents of a chlorination reagent. 
[Step D8] 

5 In this step, compound (8d) is reacted with compound (9d) to give 

compound (lOd) . The reaction can be conducted under the same conditions 
as. used in [Step A6] of production method A. 
.[Step D9] 

In this step, a substitution reaction is carried out using 
10 compound (lOd) and compound (lOd-2) to give compound (lid) . The 

reaction can be conducted under the same conditions as used in [Step 
A4] of production method A. 
[Step DIO] 

In this step, R^"^ of compound (lid) is removed to give compound 
15 (12d) . The reaction can be conducted under the same condition as used 
in [Step A13] of production method A. 
[Step Dll] 

In this step, the group at the 5-position of compound (lid) is 
obtained by dealkylation to give compound (13d) . There are no 

20 particular limitations on the reaction conditions for the dealkylation. 
For example, such a reaction can be achieved as follows: 

When is a benzyloxymethyl group, compound (lid) is reacted with 
3 to 10 equivalents of boron tribromide, boron trichloride, or such 
in a solution such as dichloromethane at a temperature ranging from 

25 -100°C to 20°C. This reaction produces compound (13d) . 

When such a reaction results in removal of R^^, -NH- is 
re-protected through a protection reaction. Specifically, for example, 
when R^^ is a t-butoxycarbonyl group, the reaction can be carried out 
using a reagent such as di-t-butyl dicarbonate, in a solvent such as 

30 dichloromethane, chloroform, N, N-dimethylf ormamide, or 

tetrahydrof uran, in the presence of a base such as pyridine, 
4-aminopyridine, triethylamine, or N, N-diisopropylethylamine, at a 
temperature ranging from 0 to 80°C. However, the reaction is not 
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limited thereto. 
[Step D12] 

In this step, compound {13d) is reacted with compound (13d-2) 
to give compound (14d) . The reaction can be conducted under the same 
5 conditions as used in [Step Dl] of production method D. 
[Step D13] 

In this step, R^^ of compound {14d) is removed to give compound 
(12d) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
10 An alternative method for producing compound (lid) is described 

below. 




[Step D14] 

In this step, compound (8d) is deprotected to give compound (15d) . 

15 The deprotection can be achieved under standard reaction 

conditions depending on the type of protecting group. For example, 
in the case of a t-butoxycarbonyl group, the deprotection can be achieved 
by carrying out the reaction using a base such as sodium hydroxide, 
potassium carbonate, and ammonia, in tetrahydrof uran, 

20 N, N-dimethylf ormamide, methanol, ethanol, water, or a mixed solvent 
thereof at a temperature ranging from 0°C to lOCC. When a solvent 
and a base are added after chlorination in the previous step, the 
deprotection can be achieved without isolating compound (8d) . 
[Step D15] 

25 In this step, X is introduced into compound (15d) to give compound 
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(16d) . The reaction can be conducted using X-U^ under the same 
conditions as used in [Step A4] of production method A. 

An alcohol (X-OH) can be introduced using Mitsunobu's reaction. 
Specifically, compound (16d) can be obtained by reacting an alcohol 
5 (X-OH) with an azodicarboxylic acid dialkyl ester and 

triphenylphosphine in a solvent such as tetrahydrofuran, at a 
temperature ranging from -lO^C to 50°C. 
[Step D16] 

In this step, compound (16d) is reacted with compound (9d) to 
10 give compound (lid) . 

The reaction can be conducted under the same" conditions as used 
in [Step A6] of production method A. '. 
Production method E 

^Compound (le) represented by the formula: 




15 le 

can be obtained by using compound (8b) represented by H-T^^, instead 
of compound (6c), in [Step C5] or [Step CIS] of production method C 
described above under the same reaction conditions as used in [Step 
C5], and then appropriately applying [Step C6] to [Step C21] described 
20 above. 

Compound (le) represented by the formula: 




le 

can be obtained by using compound (8b) represented by H-T^^, instead 
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of compound (9cl) in [Step D8] of production method D described above 
under the same reaction conditions as used in [Step D8] , and then 
appropriately applying [Step D9] to [Step D13] described above. 
Production method F 




H 3f 

5 

[Step Fl] 

In this step^ .the ester group of compound (If) is hydrolyzed to 
give compound (2f ) . The reaction can be conducted under the same 
conditions as used in [Step C16] of production method C, 
10 [Step F2] 

In this step, R^^ of compound (2f) is removed to give compound 
(3f ) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method G 
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H 3g 



[Step Gl] 

In this step, the nitro group of compound (Ig) is reduced to give 
compound (2g) . 

5 Solvents for the reaction include methanol, ethanol, 

tetrahydrofuran, water, or mixtures thereof . Reducing agents includes, 
iron, tin, and zinc. Catalysts include hydrochloric- acid and ammonium 
salts such as ammonium chloride. The reaction can be conducted at a 
temperature ranging from 20°C to 120*^0. 
10 [Step G2] 

In this step, R^*^ of compound (2g) is removed to give compound 
(3g) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method H 
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H 

3h 



[Step HI]. 

In this step, the nitrile group of compound (Ih) is hydrolyzed 
to give compound {2h) . 

There are no particular limitations on the reaction conditions. 
For example, the reaction is carried out as follows. Compound (2h) 
can be obtained by reacting compound- (Ih) with hydrogen peroxide in 
the presence of a base at a temperature ranging from -20®C to 50°C. 
Solvents include methanol, ethanol, tetrahydrof uran, water, or a 
solvent mixture thereof. Bases include ammonia and alkyl amines such 
as triethylamine . 
[Step H2] 

In this step, R^"^ of compound (2h) is removed to give compound 
(3h) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method I 
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6i 7i 

[Step II] 

In this step, compound (li) is reacted with an alkyl metal agent 
or an aryl metal agent to give compound (2i) . 

There are no particular limitations on the reaction conditions. 
For example, the reaction is carried out as follows. Compound (li) 
may be reacted with an agent such as alkyllithium, aryllithium, alkyl 
Grignard reagent, or aryl Grignard reagent, in a solvent such as diethyl 
ether or tetrahydrof uran, at a temperature ranging from -100°C to lOO^'C. 
Alternatively, the compound may be reacted with alkylzinc or' arylzinc 
in a solvent such as N, N-dimethylf ormamide or l-methyl-2-pyrrolidone, 
at a temperature ranging from 0°C to 50 ""C. 
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[Step 12] 

In this step, compound (2i) is oxidized to give compound (3i) . 
A typical reagent that is generally used in the oxidation of an alcohol 
can be used as the oxidant. Specifically, for example, manganese 
5 dioxide can be used as the oxidant in a solvent such as dichloromethane 
or chloroform, at a temperature within the range of 20 to 100 °C. 
Alternatively, sulfur trioxide pyridine can be used as the oxidant in 
a solvent such as dimethyl sulfoxide, at a temperature within the range 
of 20 to 100°C. Alternatively, Dess-Martin periodinane may be used 
10 in a solvent such as dichloromethane or chloroform, at a temperature 
within the range of -50 to 50 ""C. 
[Step 13] 

In this step, compound (3i) is reacted with hydrazine to give 
compound (4i) . The reaction can be conducted under the same conditions 
15 as used in [Step C12] of production method C. 
[Step 14] . 

In this step, a substitution reaction is carried out using 
compound (4i) and compound (5i) to give compound (6i) . The* reaction 
can be conducted under the same conditions as used in [Step A2] of 
20 production method A. 
[Step 15] . 

In this step, R^^ of compound (6i) is removed to give compound 
(7i) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
25 [Step 16] 

In this step, R^^ of compound (4i) is removed to give compound 
(7i) when R^ of compound (7i) is H. The reaction can be conducted under 
the same conditions as used in [Step A13] of production method A. 
Production method J 
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[Step Jl] 
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In this step, compound (Ij) is reacted with a cyanidation agent 
in the presence of a catalyst to give compound (2j). 

Cyanidation agents include sodium cyanide, and potassium cyanide. 
Catalysts include acetic acid. Solvents include, for example, 
5 acetonitrile • The reaction can be conducted at a temperature ranging 
from 0°C to 100°C. 
[Step J2] 

In this step, the nitrile group of compound (2j) is hydrolyzed 
to give compound (3j). The reaction can be conducted under the same 
10 conditions as used in [Step HI] of production method H. 
[Step J3] ^ 

In this step, the hydroxyl group of compound {3j) is oxidized 
to give compound (4j). The reaction can be conducted under the same 
conditions as used in [Step 12] of production method I. 
15 [Step J4] 

In this step, compound (4j) is reacted with compound (5j) to give 
compound (6j ) . The reaction can be conducted under the same conditions 
as used in [Step Cll] of production method C. 
[Step J5] 

20 In this step, R^"^ of compound (6j) is removed to give compound 

(7j) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
[Step J6] 

In this step, the carbamoyl group of compound (6j) is dehydrated 
25 in the presence of a base to give compound (8j). 

Dehydrating agents include, for example, phosphorus oxychloride. 
Bases include alkyl amines such as triethylamine . Solvents include 
dichloromethane, and chloroform. Alternatively, the reaction can be 
carried out in the absence of solvent. The reaction can be conducted 
30 at a temperature ranging from 0°C to lOO^'C. 
[Step J7] 

In this step, R^^ of compound (8j) is removed to give compound 
(9j) . The reaction can be conducted under the same conditions as used 
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in [Step A13] of production method A. 
Production method K 
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[Step Kl] 

In this step, a substitution reaction using compound (Ik) and 
compound (2k) is carried out to give compound (3k) . The reaction can 
be conducted under the same conditions as used in [Step A2] of production 
5 method A. 
[Step K2] 

In this step, a substitution reaction using compound (3k) and 
compound (4k) is carried out to give compound (5k) . 

Compound (5k) can be obtained, for example, by reacting a mixture 
10 of compounds (3k) and (4k) in a solvent such as methanol, ethanol, 
l-methyl-2-pyrrolidone, 1, 4-dioxane, tetrahydrof uran, or 
dimethoxyethane, or in the absence of solvent at a temperature ranging 
from 20 °C to 200 °C. However, the reaction conditions are not limited 
thereto. 
15 [Step K3] 

In this step, compound (5k) is chlorinated to give compound (6k) . 
The reaction can be conducted under the same conditions as used in [Step 
D7] of production method D. 
[Step K4] 

20 In this step, compound (6k) is reacted with compound (7k) to give 

compound (8k) . The reaction can be conducted under the same conditions 
as used in [Step A6] of production method A. 
[Step K5] 

In this step, R^^ of compound (8k) is removed to give compound 

25 (9k). 

The deprotection reaction for R^^ can be carried out under standard 
reaction conditions for removing an -NH-protecting group. 

For example, when R^^ is a benzyl group, the reaction can be 
achieved using a metal such as lithium or sodium in liquid ammonia at 
30 a temperature within the range of -78^C to -30°C. 
[Step K6] 

In this step, a substitution reaction using compound (9k) and 
compound (10k) is carried out to give compound (Ilk) . The reaction 
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can be conducted under the same conditions as used in [Step A4] of 
production method A. 
[Step K7] 

In this step, R^^ of compound (Ilk) is removed to give compound 
5 (12k) • The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method L 




StepL3 

61 51 



[Step LI] 

10 In this step, compound (11) is reacted with compound (21) in the 

presence of an oxidant to give compound (31) . 

Oxidants include salts such as iron (III) chloride. Solvents 
include methanol, ethanol, and water. The reaction can be conducted 
at a temperature ranging from 20°C to lOO^C. 

15 When such a reaction results in removal of -R^"^, -NH-.is 

re-protected through a protection reaction. Specifically, for example, 
when ProS is a t-butoxycarbonyl group, the reaction can be carried out 
using a reagent such as di-t-butyl dicarbonate, in a solvent such as 
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dichlorome thane, chloroform, N, N-dimethylf ormamide, or 
tetrahydrof uran, in the presence of a base such as pyridine, 
4-aminopyridine, triethylamine, or N, N-diisopropylethylamine, at a 
temperature ranging from 0 to 80°C. However, the reaction is not 
5 limited thereto • 

[Step L2] . 

In this step, compound (31) is reacted with compound (41) to give 
compound (51) • The reaction can be conducted under the same conditions 
as used in [Step A4] of production method A. 
10 [Step L3] 

In this step, R^^ of compound (51) is removed to give compound 
(61) • The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method M 



H 




6m 5m 



15 

[Step Ml] 
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In this step, compound (Im) is reacted with compound (2m) to give 
compound (3m) . The reaction can be conducted under the same conditions 
as used in [Step A6] of production method A. 
[Step M2] 

In this step, compound (3m) is reacted with compound (4m) to give 
compound (5m) . The reaction can be conducted under the same conditions 
as used in [Step A4] of production method A. 
[Step M3] 

In this step, R^"^ of compound (5m) is removed to give compound 
(6m) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method N 
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11n 
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[Step Nl] 

In this step, compound (In) is reacted with allylamine to give 
compound (2n) . 

The reaction can be conducted at a temperature ranging from 20 °C 
5 to ISO^'C. Solvents for the reaction include methanol, ethanol, water, 
and a mixed solvent thereof. 
[Step N2] . 

In this step, compound (2n) is reduced while being chlorinated 
to give compound (3n) . 
10 Reducing agents include tin salts such as tin chloride. Solvents 

include concentrated hydrochloric acid. The reaction can be conducted 
at a temperature ranging from 20 °C to 150 °C. 
[Step N3] 

In this step, compound (3n) is reacted with N, N' -disuccinimidyl 
15- carbonate to give compound (4n) . 

The reaction can be achieved using a solvent such as acetonitrile 
or tetrahydrof uran. The reaction can be conducted at a temperature 
ranging from 20°C to lOO^'C. 
[Step N4] 

20 In this step, compound (4n) is reacted with compound (5n) to give 

compound (6n) . The reaction can be conducted under the same conditions 
as used in [Step A4] of production method A. 
[Step N5] 

In this step, the allyl group is removed from compound (6n) to 
25 give compound (7n) . , 

Compound (7n) can be obtained, for example, by reacting compound 
(6n) with osmic acid and sodium periodate in a solvent such as 
tetrahydrof uran, 1,4-dioxane, 1, 2-dimethoxyethane, or water at a 
temperature ranging from 2CC to' lOCc. However, the reaction 
30 conditions are not limited to this example. 
[Step N6] 

In this step, compound (7n) is chlorinated to give compound (8n) . 
There are no particular limitations on the reaction conditions. 
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The reaction can be conducted under standard reaction conditions to 
be used for chlorination. Compound (Sn) can be obtained, for example, 
by using a reagent such as phosphorus pentachloride in a solvent such 
as phosphorus oxychloride, at a temperature of 0 to 150 
5 [Step N7] 

In this step, compound {8n) is reacted with compound (9n) to give 
compound ( lOn) . The reaction can be conducted under the same conditions 
as used in [Step A6] of production method A. 
[Step N8] 

10 In this step, R^^ of compound (lOn) is removed to give compound 

(lln) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
Production method 0 





[Step 01] 

In this step, the hydroxyl group of compound (lo) is oxidized 
to give compound (2o) . The reaction can be conducted under the same 
5 conditions as used in [Step 12] of production method I. 
[Step 02] 

In this step, compound (2o) is reacted with ethyl 
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diethylphosphonoacetate in the presence of a base to give compound (3o) . 

Bases include sodium hydride and lithium diisopropylamide . 
Solvents include, for example, tetrahydrof uran and N, N-dif ormamide . 
The reaction can be conducted at a temperature ranging from 0°C to 100 °C. 
5 [Step 03] 

In this step, the ester of compound (3o) is hydrolyzed to give 
compound (4o) . The reaction can be conducted under the same condition 
as used in [Step C16] of production method C. 
[Step 04] 

10 In this step, compound (4o) is reacted with diphenylphosphoryl 

azide in the presence of a base to give compound (So). 

Solvents for the reaction include toluene, t-butanol, 
tetrahydrof uran, and dichloromethane . Bases include tertiary amines 
such as triethylamine and diisopropylethylamine . The reaction can be 

15 conducted at a temperature ranging from -50 °C to 50 °C. 
[Step 05] 

In this step, compound (5o) is rearranged to give compound (6p).. 
The reaction can be achieved in t-butanol at a temperature ranging 
from SO^'C to lOO^'C. 
20 [Step 06] 

In this step, the nitrile group of compound (6o) is hydrolyzed 
to give compound (7o) . The reaction can be conducted under the same 
conditions as used in [Step HI] of production method H. 
[Step 07] 

25 In this step, compound {7o) is reacted with an acid to give 

compound (8o) . 

Acids include hydrochloric acid, sulfuric acid, and 

trif luoroacetic acid. Solvents include methanol, ethanol, 

1,4-dioxane, water, and mixtures, thereof. The reaction can be 
30 conducted at a temperature ranging from O°C to 50*^0. 

Production method P 
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5p 4p 

[Step PI] 

In this step, compound (Ip) is protected to give compound (2p) . 

A typical NH group-protecting reagent that is generally used in 
protecting NH groups can be used as an NH group-protecting reagent. 
For example, when R^^ is a t-butoxycarbonyl group, the reaction can be 
achieved at a temperature ranging from 0 to 80 °C using a reagent such 
as di-t-butyl dicarbonate, in a solvent such as dichloromethane, 
chloroform, N, N-dimethylf ormamide, and tetrahydrof uran, in the 
presence of a base such as pyridine, 4-aminopyridine, triethylamine, 
and N, N-diisopropylethylamine . 
[Step P2] 

. In this step, compound (2p) is reacted with compound (3p) to give 
compound (4p) . The reaction can be conducted under the same conditions 
as used in [Step A2] of production method A. 
[Step P3] 

In this step, R^"^ of compound (4p) is removed to give compound 
(5p) . The reaction can be conducted under the same conditions as used 
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in [Step A13] of production method A. 
Production method Q ' 
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[Step Ql] 

In this step, compound (Iq) is hydrolyzed to give compound (2q) . 
Reaction solvents include tetrahydrof uran, methanol, and ethanol. 
Acids include inorganic acids such as hydrochloric acid and sulfuric 
5 acid. The reaction can be conducted at a temperature ranging from 0°C 
to 100°C. 
[Step Q2] 

In this step, the hydroxyl group of compound (2q) is oxidized 
to give compound (3q) . The reaction can be conducted under the same 
10 conditions as used in [Step 12] of production method I. 
[Step Q3] 

In this step, compound (3q) is reacted with methyl 
benzyloxycarbonylamino (dimethoxyphosphoryl) acetate in the presence 
of a base to give compound {4q) . 
15 Bases include sodium hydride, potassium t-butoxide, and 

8-diazabicyclo [5.4.0] -7-undecene. Solvents include dichloromethane, 
tetrahydrof uran, and N, N-dimethylf ormamide . The reaction can be 
conducted at a temperature ranging from O^C to 100°C. 
[Step Q4] 

20 In this step, compound {4q) is reacted with sodium methoxide to 

give compound (5q) . 

Methanol can be used as solvent. The reaction can be conducted 
at a temperature ranging from O'^C to SO^^C. 

[Step Q5] 

25 In this step, compound (5q) is reacted with compound (6q) to give 

compound (7q) . The reaction can be conducted under the same conditions 
as used in [Step A2] of production method A. 
[Step Q6] • 

In this step, compound (7q) is reacted with an acid to give 
30 compound (8q) . The reaction can be conducted under the same conditions 
as used in [Step 07] of production method O. 
[Step Q7] 

In this step, R^^ of compound (8q) is removed to give compound 
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(9q) • The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 
[Step Q8] 

In this step, compound (7q) is reacted with ammonia to give 
5 compound (lOq) • 

Reaction solvents include methanol, ethanol, and water. The 
reaction can be conducted at a temperature ranging from 20°C to ISO^'C. 
[Step Q9] 

In this step, R^'^ of compound (lOq) is removed to give compound 
10 (llq) . The reaction can be conducted under the same conditions as used 
in [Step A13] of production method A. 

The compounds indicated below, salts thereof, or hydrates thereof, 
are exceedingly useful as intermediates in the synthesis of compound 
(I) of the present invention. 
15 Compounds, or salts thereof, or hydrates thereof, represented 

by the formula: 



O 




[where R"^ is defined as in [1] above; 

R^^ represents a t-butoxycarbonyloxy group, a trityl group, or a group 
20 represented by the formula -SO2NH2; 

T"^^ represents a halogen atom or a hydrogen atom] ; 

Compounds, or salts thereof, or hydrates thereof, represented 
by the formula: 



O 
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[where is defined as in [1] above; 



T^^ represents a halogen atom or a group represented by the formula: 




T"^^ represents a t-butoxycarbonyl group, a benzyloxycarbonyl group, or 
a formyl group] ; 

Compounds, or salts thereof, or hydrates thereof, represented 
by the formula: 




N 



r12 



[where and X are defined as in [1] above; 
10 T^^ represents a halogen atom] ; 

Compounds, or salts thereof, or hydrates thereof, represented 
by the formula: 




[where X is defined as in [1] above, but excluding the case where X 
15 is a benzyl group; 

T^^ and T^^ each independently represent a halogen atom; 

T"^^ represents a halogen atom or a group represented by the formula: 




N — T 



13 



T represents a t-butoxycarbonyl group, a benzyloxycarbonyl group, or 
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a formyl group] ; 

Compounds, or salts thereof, or hydrates thereof, represented 
by the formula: 



O 




5 [where X and are defined as in. [1] above; 
T^^ represents a halogen atom; 

T"^^ represents a t-butoxycarbonyl group, a benzyloxycarbonyl group, or 
a formyl group] - 

10 The methods indicated above are representative methods for 

producing compound (I) of the present invention. The starting 
compounds and various reagents to be used in the methods for producing 
compounds of the present invention may be salts or hydrates, or solvates 
depending on the type of starting materials, solvents to be used, or 

15 such, and are not limited as long as they do not inhibit the reactions. 
The type of solvents to be used depends on the types of starting compounds, 
reagents to be used, or such, and is not limited as long as it does 
not inhibit the reactions and dissolves starting materials to some 
extent. When compound (I) of the present invention is obtained in a 

20 free form^ such a compound can be converted to a salt or a hydrate, 
which is a possible form of compound (I) described above, according 
to a conventional method. 

When compound (I) of the present invention is obtained as a salt 
or a hydrate, such a product can be converted to a free form of compound 

25 (I) described above according to a conventional method. 

In addition, various isomers of compound (I) of the present 
invention (for example, geometric isomers, enantiomers on the basis 
of asymmetric carbon, rotamers, stereoisomers, and tautomers) can be 
purified and isolated by typical isolation means, for example. 
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including recrystallization, diastereomer salt method, enzyme-based 
separation, and various chromatographic methods (for example, thin 
layer chromatography, column chromatography, and gas chromatography) , 
Compounds of the present invention, salts thereof, or hydrates 
5 thereof, can be formulated into tablets, powders, particles, granules, 
coated tablets, capsules, syrups, troches, inhalants, suppositories, 
injections, ointments, eye ointments, eye drops, nasal drops, eardrops, 
epithem, lotions, etc. by conventional methods. Such formulation can 
be achieved by using typical diluting agents, binders, lubricants, 

10 colorants, flavoring agents, and if required, stabilizers, emulsifiers, 
absorbef acients, surfactants, pH modulators, preservatives, 
antioxidants, etc., and materials commonly used as ingredients of 
pharmaceutical preparations according to conventional methods. For 
example, an oral preparation can be produced by combining a compound 

15 of the present invention or a pharmaceutically acceptable salt thereof 
with a diluting agent, and if required, a binder, a disintegrating agent , 
a lubricant, a colorant, a flavoring agent, or such, and formulating 
the mixture into powders, particles, granules, tablets, coated tablets, 
capsules, or the like according to conventional methods. Examples of 

20 the materials include, for example, animal and vegetable oils such as 
soya bean oil, beef tallow, and synthetic glyceride; hydrocarbons such 
as liquid paraffin, squalane, and solid paraffin; ester oils such as 
octyldodecyl myristate and isopropyl myristate; higher alcohols such 
as cetostearyl alcohol and behenyl alcohol; silicon resins; silicone 

25 oils; surfactants such as polyoxyethylene fatty acid ester, sorbitan 
fatty acid ester, glycerol fatty acid ester, polyoxyethylene sorbitan 
fatty acid ester, polyoxyethylene hydrogenated castor oil, and 
polyoxyethylene polyoxypropylene block co-polymer; water-soluble 
polymers such as hydroxyethyl cellulose, poly-acrylic acid, 

30 carboxyvinyl polymer, polyethylene glycol, polyvinylpyrrolidone, and 
methyl cellulose; lower alcohols such as ethanol and isopropanol; 
polyhydric alcohols such as glycerol, propylene glycol, dipropylene 
glycol, and sorbitol; sugars such as glucose and sucrose; inorganic 
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powder such as anhydrous silicic acid, magnesium aluminum silicate, 
and aluminum silicate; and pure water. Diluting agents include, for 
example, lactose, corn starch, white sugar, glucose, mannitol, sorbitol, 
crystal cellulose, and silicon dioxide. Binders include, for example, 
5 polyvinyl alcohol, polyvinyl ether, methyl cellulose, ethyl cellulose, 
gum arable, tragacanth, gelatin, shellac, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, polyvinylpyrrolidone, 
polypropylene glycol-polyoxyethylene block co-polymer, and meglumine. 
Disintegrating agents include, for example, starch, agar, gelatin 

10 powder, crystalline cellulose, calcium carbonate, sodium bicarbonate, 
calcium citrate, dextrin, pectin, and calcium carboxymethyl cellulose . 
Lubricants include, for example, magnesium stearate, talc, 
polyethylene glycol, silica, and hydrogenated vegetable oil. 
Colorants include those pharmaceutically acceptable. Flavoring 

15 agents include cocoa powder, peppermint camphor, aromatic powder 
peppermint oil, Borneo camphor, and cinnamon powder. Tablets and 
granules may be coated with sugar, or if required, other appropriate 
coatings can be made. Solution, such as syrups or injectable 
preparations, to be administered can be formulated by combining a 

20 compound of the present invention or a pharmaceutically acceptable salt 
thereof with a pH modulator, a solubilizing agent, an isotonizing agent, 
or such, and if required, with an auxiliary solubilizing agent, a 
stabilizer, or the like, according to conventional methods. Methods 
for producing an external preparation are not limited and such 

25 preparations can be produced by conventional methods. . Specifically, 
various materials typically used for producing pharmaceuticals, quasi 
drugs, cosmetics, and such can be used as base materials for the external 
formulation. Specifically, base materials to be. used include, for 
example, animal and vegetable oils, mineral oils, ester oil, wax, higher 

30 alcohols, fatty acids, silicone oil, surfactants, phospholipids, 

alcohols, polyhydric alcohols, water-soluble polymers, clay minerals, 
•and pure water. Furthermore, external preparations of the present 
invention can contain, as required, pH modulators, antioxidants. 
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chelating agents, antibacterial/ antifungal agents, coloring matters, 
odoriferous substances, etc. But this does not limit the type of base 
materials that are to be used in an external preparation of the present 
invention. If required, the preparation may contain differentiation 
5 inducers, blood flow improving agents, antimicrobial agents, 

antiphlogistics, cell activators, vitamins, amino acids, humectants, 
keratolytic agents, etc. The amount of base materials listed above 
is adjusted within a concentration range used for producing typical 
external preparations. 

10 When a compound of the present invention, or a salt thereof , or 

a hydrate thereof is administered, the forms of a compound are not 
limited and a compound can be given orally or parenterally by a 
conventional method. For example, a compound can be administered as 
a dosage form such as tablets, powders, granules, • capsules, syrups, 

15 troches, inhalants, suppositories, injections, ointments, eye 

ointments, eye drops, nasal drops, ear drops, epithems, and lotions. 
The dose of a pharmaceutical of the present invention can be selected 
appropriately based on symptom severity, age, sex, weight, forms of 
compounds, type of salts, specific type of diseases, etc. 

20 The dose varies depending on the patient ' s ' disease, symptom 

severity, age and sex, drug susceptibility, etc. A pharmaceutical 
agent of this invention is administered once or several times at a dose 
of approx. 0.03 to approx. 1000 mg/adult/day, preferably 0.1 to 500 
mg/adult/day , more preferably 0 . 1 to 100 mg/adult/day. An injection 

25 can be given at a dose of approx. 1 to approx. 3000 )ag/kg, preferably 
approx. 3 to approx. 1000 |ag/kg. 

Compounds of the present invention can be produced, for example, 
by the methods- described in Examples below. However, the compounds 
of the present invention are under no circumstances to be construed 

30 as being limited to specific examples described below. 

[ Production Example] 



Production Example 1 
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t-Butyl 

4" [1- (2-butynyl) -6-methyl--7-oxo-6^ 7-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl ] piperazin-l-carboxylate 

(a) t-Butyl 

5 ' 5~methyl-4-oxo-4 , 5~dihydroimidazQ [4 ^ 5-d] pyridazine-l-carboxylate 
A mixture consisting of 1.0 g of 
5-methyl-3, 5-dihydroimidazo [4, 5-d]pyridazin-4-one, 16 mg of 

4- dimethylaminopyridine/ 1.6 g of di-t-butyl dicarbonate, and 5 ml of 
tetrahydrof uran was stirred at room temperature overnight. Then, a 

10 0.5-ml tetrahydrof uran solution containing 300 mg of di-t-butyl 

dicarbonate was added to the solution, and the resulting mixture was 
stirred at room temperature for three hours. 5 ml of t-butyl methyl 
ether was added to the reaction mixture, and the mixture was cooled 
with ice. The resulting crystals were collected by filtration to give 

15 1.63 g of the title compound. 
^H-NMR(CDCl3) 

5 1.72 (s, 9H) 3.93 (s, 3H) 8.38 (s, IH) 8.54 (s, IH) 

(b) 2-Chloro-5-methyl-l , S-dihydroimidazo [4^ 5-d] pyr Ida z in- 4 -one 

8.4 ml of lithium hexamethyldisilazide (1.0 M tetrahydrof uran 
20 solution) was added dropwise over one hour to a 300-ml tetrahydrofuran 
solution containing 1.68 g of t-butyl 

5- methyl-4-oxo-4 , 5-dihydroimidazo [4 , 5-d] pyridazine-l-carboxylate 
and 4.15 g of hexachloroethane under a nitrogen atmosphere at 0°C. The' 
"resulting mixture was stirred for 30 minutes. 2N ammonia water was 

25 added to the solution^ and the mixture was stirred for three hours. 
Then, the reaction solution was concentrated to 50 ml, and washed with 
20 ml of t-butyl methyl ether. The solution was acidified with 
concentrated hydrochloric acid. The resulting precipitate was 
collected by filtration, and washed successively with 10 ml of water 

30 and 10 ml of t-butyl methyl ether. Thus, 1.03 g of the title compound 
was obtained. 

^H-NMR(DMS0-d6) 

61.45 (s, 9H) 3.72 (s, 3H) 8.33 (s, IH) 
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(c) 

3- (2-Butynyl) -2-chlQro-5-methyl-3^ S-dihydroimidazo [4, 5-d.] pyridazin 
~4-one 

7.72 g of 2-chloro-5 methyl-1 , 5-dihydroimidazo [ 4 , 5-d] - 
5 pyridazin-4-one was suspended in 400 ml of tetrahydrof uxan under a 
nitrogen atmosphere, and 14.22 g of triphenylphosphine and 3 .85 g of 
2-butyn-l-ol were added thereto. The resulting mixture was cooled to 
0°C. A 100-ml tetrahydrof uran solution containing 12.55 g of 
azodicarboxylic acid di-t-butyl ester was added dropwise, and the 

10 reaction mixture was stirred for three hours. The reaction mixture 
was concentrated, under reduced pressure. 50 ml of dichloromethane and 
50 ml of trif luoroacetic acid were added to the residue, and the mixture 
was stirred for 15 hours. The reaction mixture was concentrated under 
reduced pressure. The resulting residue was dissolved in 400 ml of 

15 ethyl acetate, and washed with a 200 ml of a 5N aqueous sodium hydroxide 
solution. The aqueous layer was extracted with 100 ml of ethyl acetate. 
The organic layers were combined together, dried over magnesium sulfate, 
and concentrated under reduced pressure. The resulting residue was 
purified by silica gel column chromatography. Thus, 8 . 78 g of the title 

20 compound was obtained from the fraction eluted with hexane-ethyl 
acetate (4:1) . 

^H-NMR(CDCl3) 

6 1.82 (t, J= 2.3Hz, 3H) 3.87 (s, 3H) 5.32 {q, J=2.3Hz, 2H) 8.19 
(s, IH) 
25 (d) t-Butyl 

4- [1- (2-butynyl) -6-methyl-7-oxQ-6, 7-dihydro-lH-imidazo [ 4 , 5-d]pyrid 
azin-2-yl] piper a zine-l-carboxy late 

5 ml of l-methyl-2-pyrrolidone was added to a mixture consisting 
of 1.183 g of 3- (2-butynyl) -2-chloro-5-methyl-3, 5-dihydroimidazo 
30 [ 4 , 5-d] pyridazin-4-one, 0.829 g of potassium carbonate, and 1.395 g 
of t-butyl piperazine-l-carboxylate under a nitrogen atmosphere. The 
resulting mixture was heated at 130^C for 6 hours . The reaction mixture 
was cooled, and 50 ml of water was added thereto. Then, the mixture 
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was extracted with 100 ml of ethyl acetate. The organic layer was washed 
twice with 50 ml of water and then, with 50 ml of an aqueous solution 
saturated with sodium chloride. The organic layer was dried over 
magnesium sulfate, and concentrated under reduced pressure. The 
5 resulting residue was purified by silica gel column chromatography. 
Thus, 1 . 916 g of the title compound was obtained from the fraction eluted 
with hexane-ethyl acetate (1:4). 
^H-NMR(CDCl3) 

5 1.52 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.38-3.42 (m, 4H) 3.61-3.64 
10 (m, 4H) 3.85 (s, 3H) 5.09 (q, J=2.3Hz, 2H) 8.13 (s, IH) 

Production Example 2 
t-Butyl 

4- [7- (2-butynyl) ~2, 6-dichloro-7H-purin-8-yl] piperazine-l-carboxyla 
15 te 

(a) 7- (2-Butynyl) -3-methyl-3, 7-dihydropurine-2, 6-dione 

55.3 ml of l-bromo-2-butyne and 84.9 g of anhydrous potassium 
carbonate were added to a mixture of 100 g of 3-methyl xanthine [CAS 
No. 1076-22-8] and 1000 ml of N-dimethylf ormamide . The resulting 

20 mixture was stirred at room temperature for 18 hours. 1000 ml of water 
was added to the reaction solution, and the mixture was stirred at room 
temperature for 1 hour. The resulting white precipitate was collected 
by filtration. The white solid was washed with water, and then t-butyl 
methyl ether. Thus, 112 g of the title compound was obtained. 

25 ^H-NMR(DMS0-d6) 

6 1.82 (t, J=2.2Hz,3H) 3.34 (s, 3H) 5.06 (q, J=2.2Hz, 2H) 8.12 
(s, IH) 11.16 (br.s, IH) 

(b) 7- (2-Butynyl) -S-chloro-S-methyl-S , 7-dihydropurine-2 , 6-dione 

112 g of 7- (2-butynyl) -3-methyl-3, 7-dihydropurine-2, 6-dione was 
30 dissolved in 2200 ml of N, N-dimethylf ormamide, and 75.3 g of 

N-chlorosuccinimide was added thereto. The resulting mixture was 
stirred at room temperature for five hours. 2200 ml of water was added 
to the reaction solution, and the mixture was stirred at room temperature 
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for 1.5 hour. The white precipitate was collected by filtration, and 
the white solid was washed with water and, with t-butyl methyl ether. 
Thus, 117 g of the title compound was obtained. 
^H-NMR(DMS0-d6) 

5 6 1.78 (t, J=2.0H2,3H) 3.30 (s, 3H) 5.06. (q, J=2.0Hz, 2H) 11.34 

(br.s, IH) 

(c) 7- (2-Butynyl) -2, 6, 8-trichloro-7H-purine 

A mixture of 2.52 g of 
7- (2-butynyl) -8-chloro-3-methyl-3, 7-dihydropurine-2, 6-dione and 100 

10 ml of phosphorus oxychloride was stirred at 120°C for 14 hours. After 
the reaction mixture had been cooled, 4 . 15 g of phosphorus pentachloride 
was added to the solution. The resulting mixture was stirred at 120 °C 
for 24 hours. After the reaction solution had been cooled to room 
temperature, the solvent was evaporated under reduced pressure. The 

15 residue was dissolved in tetrahydrofuran. The solution was poured into 
a saturated sodium bicarbonate solution, and the mixture was extracted 
with ethyl acetate. The resulting organic layer was washed with water, 
then saturated brine, and was then concentrated under reduced pressure. 
The residue was purified by silica .gel column chromatography (ethyl 

20 acetate: hexane = 1:3) to give 2.4 0 g of the title compound . 
^H-NMR(CDCl3) 

51.82 (t, J=2.4H2,3H) 5.21 (q, J=2.4Hz, 2H) 

(d) t-Butyl 

4- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl] piperazine-l-carboxyla ' 
25 - te 

A mixture of 2.4 g of 7- (2-butynyl) -2, 6, 8-trichloro-7H-purine, 
1.46 g of sodium bicarbonate, 2.43 g of t-butyl 

piperazine-l-carboxylate, and 45 ml of acetonitrile was stirred at room 
temperature for 2 hours and 20 minutes. Then, 0.73 g of sodium 
30 bicarbonate and 1.21 g of t-butyl piperazine-l-carboxylate were added, 
and the resulting mixture was stirred at room temperature for 1 hour. 
The reaction mixture was extracted with ethyl acetate-water, and the 
organic layer was washed with IN hydrochloric acid, dried over anhydrous 



118 



magnesium sulfate, and then concentrated under reduced pressure. The 
residue was triturated with diethyl ether. The crystals were collected 
by filtration, and washed with diethyl ether. Thus, 3.0 g of the title 
compound was obtained as a white solid. 
^H-NMR(DMS0-d6) 

6 1.42 (3, 9H) 1.83 (t, J=2Hz, 3H) 3.48-3.55 (m, 4H) 3.57-3.63 
(m, 4H) 4.89 (q, J=2Hz, 2H) 

[Example] 
Example 1 
Ethyl 

[7- (2-chlorophenyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
lH-purin-2-yloxy] acetate trif luproacetate 

(a) [7-Benzyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate 

8.66 g of 7-benzylxanthine was dissolved in 300 ml of 
N, N-dimethylf ormamide, and 1.57 g of sodium hydride and 7.7 ml of 
chloromethyl pivalate were added thereto. The resulting mixture was 
stirred at room temperature overnight. The reaction solution was 
diluted with ethyl acetate, and washed with water and IN hydrochloric 
acid. The organic layer was dried over anhydrous magnesium sulfate, 
then filtered. The solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography. Thus, 2.66 
g of the title compound was obtained from the fraction eluted with 
hexane-ethyl acetate (1:1). 

^H-NMR(CDCl3) 

6 1.18 (s, 9H) 5.45 (s, 2H) 6:06 (s, 2H) 7.34-7.39 (m, 5H) 7.58 
(s, IH) 8.. 18 (s, IH) . ■ 

(b) 

[7-Benzyl-l-methyl-2, 6-dioxo-l, 2,6, 7-tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate 
2.66 g of 

[7-benzyl-2, 6-dioxo-l, 2,6, 7 -tetrahydropurin-3-yl] methyl 
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2, 2-dimethylpropionate was dissolved in 30 ml of N, N-dimethylf ormamide, 
and 1.6 g of potassium carbonate and 1 ml of methyl iodide were added 
thereto. The mixture was stirred at room temperature overnight. The 
reaction mixture was diluted with ethyl acetate, and washed with water 
5 and IN hydrochloric acid. The organic layer was dried over anhydrous 
magnesium sulfate, . then filtered. The solvent was evaporated under 
reduced pressure . The residue was triturated with toluene . Thus, 2.16 
g of the title compound was obtained. 
^H-NMR(CDCl3) 

10 6 1.18 (s, 9H) 3.41 (s, 3H) 5.49 (s, 2H) 6.11 (s, 2H) 7.26-7.39 

(m, 5H) 7.57 (s, IH) . 

(c) [l-Methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate 
2.349 g of 

15 [7-benzyl-l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] methyl 

2, 2-dimethylpropionate was dissolved in 100 ml of acetic acid, and 1 
g of 10% palladium carbon was added thereto. The mixture was stirred 
under a hydrogen atmosphere at room temperature overnight. The 
reaction mixture was filtered and concentrated to give 1.871 g of the 

20 title compound. 

^H-NMR(CDCl3) 

5 1.19 (s, 9H) 3.48 (s, 3H) 6.17 (s, 2H) 7.83 (s, IH) . 

(d) 

[7- (2-Chlorophenyl) -l-methyl-2, G-dioxo-l, 2, 6, 7-tetrahydrQpurin-3-'y 
25 1] methyl 2 , 2-dimethylopropionate 
1. 60 g of 

[l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate, 1.83 g of 2-chlorophenylboronic acid, and 1.5 
g of copper ( II ) acetate were suspended in 30 ml of N, N-dimethylf ormamide, 
30 and 3 ml of pyridine was added thereto. The mixture was stirred at 
room temperature for 3 days. The reaction mixture was filtered through 
a short column filled with silica gel, and the filtrate was diluted 
with ethyl acetate. The organic layer was washed with IN hydrochloric 
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acid, water, and saturated saline, and dried over anhydrous magnesium 
sulfate, then filtered. The filtrate was concentrated. The residue 
was suspended in ether, and the suspension was filtered. The filtrate 
was purified by silica gel column chromatography. Thus, 724 mg of the 
5 title compound was obtained from the fraction eluted with hexane-ethyl 
acetate (3:2) . 

(e) t-Butyl 

4 - [7 - (2--chlorophenyl) -3- (2, 2-dimethylpropionyloxymethyl) -1-methyl- 
2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8-yl] piperazine-l-carboxylat 
10 e 

724 mg of 

[7- (2-chlorophenyl) -l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-y 
1] methyl 2, 2-dimethylpropionate was suspended in 15 ml of 
N,N-dimethylfGrmamide, and 7 60 mg of N-chlorosuccinimide was added 

15 thereto. The reaction solution was stirred overnight, and then diluted 
with ethyl acetate. The solution was washed with water and IN 
hydrochloric acid, and dried over anhydrous magnesium sulfate, then 
filtered. The filtrate was concentrated. Thus, 764 mg of 
[8-chloro-7- (2-chlorophenyl) -l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydro 

20 purin-3-yl] methyl 2, 2-dimethylpropionate was obtained. This compound 
was mixed with 4 g of t-butyl piperazine-l-carboxylate . The mixture 
was heated at 150**C, and stirred for three hours*. Ethyl acetate and 
water were added to the reaction mixture, and the mixture was separated. 
The organic layer was washed with IN hydrochloric acid, and dried over 

25 anhydrous magnesium sulfate, then filtered. The filtrate was 
concentrated. The residue was purified by silica gel column 
chromatography. Thus, 724 mg of the title compound was obtained from 
the fraction eluted with hexane-ethyl acetate (3:2). 

(f) t-Butyl 

30 4- [7- (2-chlorophenyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-pur 
in-8-yl ] piperazine-l-carboxylate 

t-Butyl 4- [7- (2-chlorophenyl) -3- (2, 2-dimethylpropionyloxy 
methyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8-yl] pipera 
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zine-l~carboxylate was dissolved in a mixture of 10 ml of methanol and 
20 ml of tetrahydrof uran, and 200 mg of sodium hydride was added thereto. 
The resulting mixture was stirred at room temperature overnight. IN 
hydrochloric acid was added to the reaction solution, and the mixture 
5 was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, then filtered.. The filtrate was 
concentrated. The residue was suspended in ether and the mixture was 
filtered. Thus, 4 50 mg of the title compound was obtained, 
^H-NMR(DMSO-d^) 

10 5 1.35 (s, 9H) 3.04 (s, 3H) 3.06-3.12 (m, 4H) 3.17-3.22 (m, 4H) 

7.48 (dt, J=1.6, 7.6Hz, IH) 7.53 (dt, J=2.0, 7.6Hz, IH) 7.63 (dd, J=2.0, 
8.0Hz, IH) 7.65 (dd, J=1.6, 8.0Hz,. IH). 

(g) t-Butyl 

4- [2-chloro-7- (2-chlorophenyl) -l-methyl-6-oxo-6, 7-dihydro-lH-purin 
15 . -8-yl]piperazine-l-carboxylate (g-1) , and t-butyl 

4- [2, 6-dichloro-7- (2-chlorophenyl) -7H-purin-8-yl] piperazine-l-carb 

oxylate Cg-2) 

78 mg of t-butyl 

4- [7- (2-chlorophenyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-pur 
20 in-8-yl] piperazine-l-carboxylate was dissolved in 3 ml of phosphorus 
oxychloride, and the mixture was stirred at 120 °C overnight. The 
reaction solution was concentrated, and the residue was dissolved in 
1 ml of tetrahydrofuran. This solution was poured into a suspension 
consisting of 50 mg of di-t-butyl dicarbonate, 1 ml of tetrahydrof uran, 
25 and 0.5 ml of water containing 100 mg of sodium bicarbonate. The 

resulting mixture was stirred at room temperature for three hours. The 
reaction mixture was diluted with ethyl acetate and washed with water. 
The organic layer was dried over anhydrous magnesium sulfate, then 
filtered. The filtrate was concentrated, and the residue was purified 
30 by silica gel column chromatography. Thus, 16 mg of t-butyl 

4- [2, 6-dichloro-7- (2-chlorophenyl) -7H-purin-8-yl] piperazine-l-carb 
oxylate was obtained from the fraction eluted with hexane-ethyl acetate 
(3:2), and 
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10 mg of t-butyl 

4- [2-chloro-7- (2-chlorophenyl) -l-methyl-6-oxo-6, 7-dihydro-lH-purin 
-8-yl] piperazine-l-carboxylate was obtained from the fraction eluted 
with hexane-ethyl acetate (1:9). 
5 (h) Ethyl 

[7- (2-chlorophenyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
lH-purin-2-yloxy] acetate trif luoroacetate 
10 mg of t-butyl 

4- [2-chloro-7- (2-chlorophenyl) -l-methyl-6-oxo-6, 7-dihydro-lH-purin 
10 -8-yl] piperazine-l-carboxylate and 10 mg of ethyl glycolate were 

dissolved in 0.2 ml of N-methylpyrrolidone, and 10 mg of sodium hydride 
was added thereto. The mixture was stirred at room temperature for 
2 hour's. The reaction solution was dissolved in ethyl acetate, and 
the mixture was washed with IN hydrochloric acid. Thus, 24 mg of t-butyl 
15 4- [7- (2-chlorophenyl) -2-ethoxycarbonylmethoxy-l-methyl-6-oxo-6, 7-d 
ihydro-lH-purin-8-yl] piperazine-l-carboxylate was obtained. 8 mg of 
this compound was dissolved in trif luoroacetic acid, and the mixture 
was concentrated. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
20 phase (containing 0.1% trif luoroacetic acid)) to give 2.11 mg of the 
title compound. 

MS m/e (ESI) 447 (MH^'-CFaCOOH) 

Example 2 

25 [7- (2-chlordphenyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
lH-purin-2-yloxy] acetic acid trif luoroacetate 
16 mg of t-butyl 

4- [7- (2-chlorophenyl) -2-ethoxycarbonylmethoxy-l-methyl-6-.oxo-6, 7-d 
ihydro-lH-purin-8-yl] piperazine-l-carboxylate was combined with 0.4 
30 ml of methanol and 0,1 ml of a 5N aqueous sodium hydroxide solution, 
and the mixture was allowed to stand at room temperature for two hours. 
IN hydrochloric acid was added to the reaction solution. The acidified 
solution was extracted with ethyl acetate. The organic layer was 
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concentrated, and the residue was dissolved in trif luoroacetic acid. 
The mixture was concentrated, and the residue was purified by 
reverse-phase high performance liquid chromatography (using an 
acetonitrile-water mobile phase (containing 0.1% trif luoroacetic 
5 acid)) to give 2.45 mg of the title compound. 
MS m/e (ESI) 419 (MH^-CFaCOOH) 

Example 3 

7- (2-Chlorophenyl) -2-cyclobutyloxy-8- (piperazin-l-yl) -1, 7-dihydrop 
10 urin-6-one 
(a) 

[7-Benzyl-3- (2, 2-dimethylpropionyloxymethyl) -2, 6-dioxo-2, 3, 6, 7-tet 
rahydropurin-l-yl] methyl 2, 2-dimethylpropionate 

9.54- g of 7-benzylxanthine was dissolved in 250 ml of 

15 N, N-dimethylf ormamide, and 17 g of potassium carbonate and 14.2 ml of 
chloromethyl pivalate were added thereto. The mixture was stirred at 
50 °C overnight. The reaction mixture was diluted with ethyl acetate, 
and washed with water and IN hydrochloric acid. The organic layer was 
dried over anhydrous magnesium sulfate, then filtered. The solvent 

20 was evaporated under reduced pressure, and the residue was purified 
by silica gel column chromatography. Thus, 12 . 8 g of the title compound 
was obtained from the fraction eluted with hexane-ethyl acetate (3:2) . 
(b) 

[3- (2, 2-Dimethylpropionyloxymethyl ) -2, 6-diQxo-2, 3,6, 7-tetrahydropu 
25 rin-l-yl] methyl 2 , 2-dimethylpropionate 

The title compound was obtained by treating 
[7-ben2yl-3- (2, 2-dimethyl propionyloxy 
methyl) -2, 6-dioxo-2, 3, 6, 7-tetrahydropurin-l-yl] methyl 
• 2, 2-dimethylpropionate by the same method as used in Example (Ic) . 
30 (c) 

[7- (2-ChlorQphenyl ) -3- (2, 2-dimethylpropionyloxymethyl) -2, 6-dioxb-2 
, 3, 6, 7-tetrahydropurin-l-yl] methyl 2, 2-dimethylpropionate 

The title compound was obtained by treating [3- (2-2-dimethyl 
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propionyloxymethyl) -2-6-dioxo-2, 3,6, 7 -tetrahydropurin-l-yl] methyl 
2, 2-dimethylpropionate by the same method as used in Example (Id). 
- ^H-NMR{CDCl3) 

5 1.16 (s, 9H) 1.22 (s, 9H) 5.99 (s, 2H) 6.19 (s, 2H) 7.42-7.52 
5 (m, 3H) 7.58-7.61 (m, IH) 7.73. (s, IH) 

(d) t-Butyl 

4- [7- (2-chlQrophenyl) -1, 3-bis- (2, 2-dimethylpropionyloxymethyl) -2, 6 
-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8-yl] piperazine-l-carboxylate 

The title compound was obtained by trea.ting 
10 [7- (2-chlorophenyl) -3- (2, 2-dimethylpropionyloxymethyl) -2, 6-dioxo-2 
, 3, 6, 7-tetrahydropurin-l-yl].methyl 2, 2-dimethylpropionate by the 
same method as' used in Example (le) . 

^H-NMR(CDCl3) 

5 1.16 (s, 9H) 1.23 (s, 9H) 1.44 (s, 9H) 3.20-3.35 (m, 4H). 3 . 32-3 . 37 
15 (m, 4H) 5.92 (s, 2H) 6.09 (s, 2H) 7.41-7.49 (m, 2H) 7.52-7.57 (m, 2H) 

(e) t-Butyl 

4 - [7 - (2-chlorophenyl) -1- (2, 2-dimethylpropionyloxymethyl ) -2,. 6-dioxo 
-2,3,6, 7"tetrahydro-lH-purin-8-yl] piper a zine-l-carboxy late 
2.227 g of t-butyl 

20 4- [7- (2-chlorophenyl) -1, 3-bis- (2, 2-dimethylpropionyloxymethyl) -2, 6 
-dioxo-2, 3,6, 7-tetrahydro-lH-purin-8-yl] piperazine-l-carboxylate 
was dissolved in a mixture of 10 ml of tetrahydrof uran and 20 ml of 
methanol, and 0.518 ml of 1, 8-diazabicyclo [5,4, 0 ] undec-7-ene was added 
thereto. The mixture was stirred at room temperature overnight. IN 

25 hydrochloric acid was added to the mixture, and the precipitated solid 
was collected by filtration. The solid was dried to give 1.025 g of 
the title compound. 
^H-NMR(CDCl3) 

6 1.16 (s, 9H) 1.44 (s, 9H). 3.22-3.24 (m, 4H) 3.33-3.35 (m, 4H) 
30 5.90 (s, 2H) 7.43-7.47 (m, 2H) 7.51-7.57 (m, 2H) 8.71 (br, IH) 

(f) 

7- (2-Chlorophenyl) -2-cyclobutyloxy-8- (piperazin-l-yl) -1, 7-dihydrop 
urin-6-one 
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8 mg of t-butyl 

4- [7- (2-chlorophenyl) -1- (2, 2-dimethylpropionyloxymethyl) -2, 6-dioxo 
-2,3,6, 7-tetrahydro-lH- pur in- 8 -yl] piperazine-l-carboxylate was 
dissolved in 0.3 ml of N, N-dimethylf ormamide, and 0.05 ml of 
5 bromocyclobutane and 20 mg of potassium carbonate were added thereto. 
The mixture was stirred at 50 °C overnight. Ethyl acetate was added 
to the reaction mixture, and the mixture was washed with water. The 
organic layer was concentrated. The residue was dissolved in methanol, 
and 5 mg of sodium hydride was added to the solution. The mixture was 

10 stirred at room temperature for three hours. The reaction mixture was 
neutralized with IN hydrochloric acid, and extracted with ethyl acetate. 
The solvent was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The mixture was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 

15 (using an acetonitrile-water mobile phase (containing 0.1% 

trif luoroacetic acid)) to give 1.89 mg of the title compound. 
MS m/e (ESI) 375 (MH^'-CFaCOOH) 

Example 4 
20 Methyl 

2 - [7 - (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 

purin-2-yloxy] phenylacetate trif luoroacetate 

(a) 

[7- (2-Butynyl) -l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl]met 
25 hyl 2 , 2-dimethylprQpionate 
1.871g of 

[l-methyl-2, 6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate was dissolved in 30 ml of N, N-dimethylf ormamide, 
and 1.5 g of potassium carbonate and 0.7 ml of 2-butynyl bromide were 
30 added thereto. The mixture was stirred at room temperature overnight. 
The reaction mixture was diluted with ethyl acetate, and washed with 
water and IN hydrochloric acid. The organic layer was dried over 
anhydrous magnesium sulfate, then filtered. The solvent was evaporated 
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under reduced pressure, and the residue was purified by silica gel column 
chromatography. Thus, 2.12 g of the title compound was obtained from 
the fraction eluted with hexane-ethyl acetate (3:2). 

(b) 7- (2-Butynyl) -l-methyl-3, 7-dihydropurine-2, 6-dione 
5 The title compound was obtained by treating 

[7- (2-butynyl) -l-methyl-2/6-dioxo-l, 2, 6, 7-tetrahydropurin-3-yl] met 
hyl 2, 2-'dimethylpropionate by the same method as used in Example (If) . 
^H-NMR(CDCl3) 

5 1.91 (t, J=2.4Hz, 3H) 3.39 (s, 3H) 5.10 (s, 2H) 7.93 (s, IH) 
10 10.62 (s, IH) , 

(c) t"Butyl 

4- [7- (2-butynyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8- 
yl] piperazine-l-carboxylate 

The title compound was obtained by treating 
15 7- (2-butynyl) -l-methyl-3, 7-dihydropurine-2, 6-dione by the same 
method as used in Example (le) . 
^H-NMR(CDCl3) 

6 1.48 (s, 9H) 1.83 (t, J=2.4Hz, 3H) 3.37 (s, 3H) 3.37-3.39 (m, 
4H) 3.58-3.60 (m, 4H) 4.87 (s, 2H) 9.68 (s, IH) . 

20 (d) Methyl 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-^l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] phenylacetate trif luoroacetate 

8 mg of t-butyl • ^ 

4- [7- (2-butynyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8- 

25 yl] piperazine-l-carboxylate and 10 mg of methyl 2-bromophenylacetate 
were dissolved in 0 . 2 ml of N, N-dimethylf ormamide, and 10 mg of potassium 
carbonate was added thereto . The mixture was stirred at 50 °C overnight . 
Ethyl acetate was added. to the reaction solution, and the mixture was 
washed with water and IN hydrochloric acid. The organic layer was 

30 concentrated. The residue was dissolved in trif luoroacetic acid, and 
the mixture was concentrated. The residue was purified by 
reverse-phase high performance liquid chromatography (using an 
acetonitrile-water mobile phase (containing 0.1% trif luoroacetic 
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acid)) to give 1.07 mg of the title compound. 
MS m/e (ESI) 4 51 (MH^-CFsCOOH) 

Example 5 

5 7- (2-Butynyl) -2-cyclohexyloxy-l-methyl-8- (piperazin-l-yl) -1, 7-dihy 
dropurin-6-one trif luoroacetate 

Using iodocyclohexane instead of methyl 2-bromophenylacetate in 
Example (4d), the title compound was obtained by the same method as 
used in Example 4 . 
10 MS m/e (ESI) 385 (MH^'-CFsCOOH) 

Example 6 

7- (2-Butynyl) -2- (2-butoxy) -l-methyl-S- (piperazin-l-yl) -1, 7-dihydro 
purin-6-one trif luoroacetate 
15 Using 2-bromobutane instead of methyl 2-bromophenylacetate in 

Example (4d) , the title compound was obtained by the same method as 
used in Example 4. 

MS m/e (ESI) 359 (MH^'-CFaCOOH) 

20 Example 7 

7- (2-Butynyl) -2-cyclopentyloxy-l-methyl-8- (piperazin-l-yl) -1, 7-dih 
ydropurin-6-one trif luoroacetate 

Using bromocyclopentane instead of methyl 2-bromophenylacetate 
in Example (4d), the title compound was obtained by the same method 
25 as used in Example 4. 

MS m/e (ESI) 371 (MH^'-CFaCOOH) 

Example 8 
Ethyl 

30 2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy ] butanoate trif luoroacetate 

Using 2-bromobutanoic acid ethyl ester instead of methyl 
2-bromophenylacetate in Example (4d) , the title compound was obtained 
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by the same method as used in Example 4 . 
MS m/e (ESI) 417 (MH^-CFaCOOH) 

Example 9 
5 Ethyl 

2- [7- (2-butynyl) -l-methyl-6-Qxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] propionate 

Using ethyl 2-bromopropionate instead of methyl 
2-bromophenylacetate in Example {4d), trif luoroacetate of the title 

10 compound was obtained by the same method as used in Example 4 • The 
compound was purified by chromatography using NH-silica gel (silica 
gel whose- surface had been modified with amino groups: Fuji Silysia 
Chemical Ltd. NH-DM 2035) . Thus, the title compound was obtained from 
the fraction eluted with ethyl acetate-methanol (20:1). 

15 MS m/e (ESI) 404 (MH^) 

Example 10 

2- [7- (2'-Butynyl) -l-methyl-G-oxo-B- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] propionic acid trif luoroacetate 

20 8 mg of t-butyl 

4- [7- (2-butynyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8- 
yl] piperazine-l-carboxylate and 10 mg of ethyl 2-bromopropionate were 
dissolved in 0.2 ml of N, N-dimethylf ormamide, and 10 mg of potassium 
carbonate was added thereto . The mixture was stirred at 50 ""C overnight . 

25 Ethyl acetate was added to the reaction solution, and the mixture was 
washed with water and IN hydrochloric acid. The organic layer was 
concentrated to give t-butyl 

4- [7- (2-butynyl) -2- ( 1-carboxyethoxy) -l-methyl-6-oxo-6, 7-dihydro-lH 
-purin-8-yl] piperazine-l-carboxylate . This compound was dissolved in 
30 0.4 ml of ethanol, and 0 . 1 ml of a 5N aqueous sodium hydroxide solution 
was added thereto. The mixture was stirred at room temperature for 
3 hours. IN-hydrochloric acid was added to the solution, and the 
mixture was extracted with ethyl acetate. The organic layer was 
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concentrated, and the residue was dissolved in trif luoroacetic acid. 
The mixture was concentrated, and the residue was purified by 
reverse-phase high performance liquid chromatography (using an 
acetonitrile-water mobile phase (containing 0.1% trif luoroacetic 
5 acid)) to give 3.37 mg of the title compound. 
MS m/e (ESI) 375 (MH^-CFsCOOH) 

Example 11 

7- (2-Butynyl) -2-methoxy-lTmethyl-8- (piperazin-l-yl) -1^ 7-dihydropur 
10 in-6-one trif luoroacetate 
(a) t-Butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate (a-1) , and t-butyl 

4- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl] piperazine-l-carboxyla 

15 te (a-2) 

5.127 g of t-butyl 
4- [7- (2-butynyl) -l-methyl-2, 6-dioxo-2, 3, 6, 7-tetrahydro-lH-purin-8- 
yl] piperazine-l-carboxylate was dissolved in 75 ml of phosphorus 
oxychloride, and then the mixture was stirred at 120°C overnight. The 

20 reaction solution was concentrated, and the residue* was dissolved in 
50 ml of tetrahydrofuran. This solution was pouried into a suspension 
consisting of 7 g of di-t-butyl dicarbonate, 50 ml of tetrahydrofuran, 
100 g of sodium bicarbonate, and 200 ml of water, and the mixture was 
stirred at room temperature for one hour.. The reaction mixture was 

25 diluted with ethyl acetate, and the mixture was washed with water. The 
organic layer was dried over anhydrous magnesium sulfate, then filtered. 
The filtrate was concentrated, and the residue was purified by silica 
gel column chromatography. Thus, 1.348 g of t-butyl 
4- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl ] piperazine-l-carboxyla 

30 te [^H-NMR(CDCl3) 51.50 (s, 9H) 1.87 (t, J=2.4Hz, 3H) 3.64 (m, 8H) 4.81 
(q, J=2.4Hz, 2H) ] was obtained from the fraction eluted with 
hexane-ethyl acetate (1:1), and 1.238 g of t-butyl 
4- [7- (2-butynyl) -2-chloro-l-methyl 
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-6-OXO-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate 

[^H-'NMR(CDCl3) 51.49 (s, 9H) 1.83 (t, J=2,4Hz, 3H) 3.42-3.44 (m, 4H) 
3.59-3.62 (m, 4H) 3.73 (s, 3H) 4.93 (q, J=2.4Hz, 2H) ] was obtained from 
the fraction eluted with hexane-ethyl acetate (1:9) • 
5 (b) 

7- (2-Butynyl) -2-methoxy-l-methyl-8- (piperazin-l-yl) -1^ 7-dihydropur 
in-6-one trif luoroacetate 
8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
10 ] piperazine-l-carboxylate was dissolved in 0.2 ml of methanol, and 10 
mg of sodium hydride was added thereto. The mixture was stirred at 
room temperature for one hour. IN hydrochloric acid was added to the 
reaction solution,, and the mixture was extracted with ethyl acetate. 
The organic layer was concentrated, and the residue was dissolved in 
15 trif luoroacetic acid. The mixture was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 1.72 mg of the title compound. 
MS m/e (ESI) 317 (MR'^-CFsCOOH) 

20 

Example 12 

7- (2-Butynyl) -2-ethoxy-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropuri 
n-6-one 

Using ethanol instead of methanol in Example (lib), the 
25 trif luoroacetate of the title compound was obtained by the .same method 
as used in Example 11. This compound was purified by chromatography 
using NH-silica gel. Thus, the title compound was obtained from the 
fraction eluted with ethyl acetate-methanol (20:1). 

^H-NMR(CDCl3) 

30 6 1.42 (t, J=7.2Hz, 3H) 1.82 (t, J=2.4Hz, 3H) 3.02-3.06 (m, 4H) 

3.40-3.42 (m, 4H) 3.46 (s, 3H) 4.51 (q, J=7.2Hz, 2H) 4.90 (q, J=2.4Hz, 
2H) . 

MS m/e (ESI) 331 (MH^) 
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Example 13 
Ethyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6/ 7-dihydro-lH-pu 
5 rin-2-yloxy] acetate 

Example 14 

[7- (2-Butynyl) -l~methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-yloxy] acetic acid 
10 Ethyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-yloxy] acetate trif luoroacetate and 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-yloxy] acetic acid trif luoroacetate [MS m/e (ESI) 

15 361 (MH'^-CFsCOOH) ] were obtained by treating t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate using ethyl 2-hydroxyacetate, instead of 
ethanol, by the same method as used in Example 11. Ethyl 
[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 

20 rin-2-yloxy] acetate trif luoroacetate was purified by chromatography 
using NH-silica gel. Thus, ethyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-yloxy] acetate [^H-NMR (CDCI3) 5 1.29 (t, J=7.2Hz, 3H) 1.83 (t, 
J=2.4Hz, 3H) 3.02-3.06 (m, 4H) 3.38-3.41 (m, 4H) 3.55 (s, 3H) 4.22 (q, 
25 J=7.2Hz, 2H) 4.90 (q, J=2.4Hz, 2H) 5.03 (s, 2H) \ MS m/e (ESI) 389(MH"')] 
was obtained from the fraction eluted with ethyl acetate-methanol 

(20:1) 



Example 15 

30 7- (2-Butynyl) -2- (2-methoxyethoxy ) -l-methyl-8- (piperazin-l-yl) -1, 7- 



dihydropurin-6-one trif luoroacetate 

Using 2-methoxy ethanol instead of ethyl 2-hydroxyacetate in 
Example 13, the title compound was obtained by the same method as used 
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in Example 13. 

MS m/e (ESI) 361 (MH^-CFaCOOH) 

Example 16 
5 Ethyl 

1- [7- (2-butynyl) -'l-methyl-6-oxo-8- (piperazin-l-yl) -S, 7-dihydro-lH- 
. purin-2-yloxy] cyclopropanecarboxylate 

Using ethyl 1-hydroxycyclopropanecarboxylate instead of ethyl 

2- hydroxyacetate in Example 13, the trif luoroacetate of the title 
10 compound was obtained by the same method as used in Example 13. The 

compound was purified by chromatography using NH-silica gel. Thus, 
the title compound was obtained from the fraction eluted with ethyl 
acetate-methanol (20:1) . 
1H-NMR(CDC13) 

15 5 1.19 (t, J=7.2Hz,.3H) 1.39-1.42 (m, 2H) 1.67-1.71 (m, 2H) 1.83 

(t, J=2.4Hz, 3H) 3.02-3.05 (m, 4H) 3.37-3.40 (m, 4H) 3.49 (s, 3H) 4.14 
(q, J=7.2Hz, 2H) 4.90 (q, J=2.4Hz., 2H) 
MS m/e (ESI) 415 (MH"") 

20 Example 17 

1- [7- (2-Butynyl) -l-methyl-6-oxO"-8- (piperazin-l-yl) -6, 7-dihydro-lH'- 
purin-2-ylQxy] cyclopropanecarboxylic acid trif luoroacetate 
20 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 

25 ] piperazine-l-carboxylate and 20 mg of ethyl 

1-hydroxycyclopropanecarboxylate were dissolved in 0.2 ml of 
N-methylpyrrolidone, and 10 mg of sodium hydride was added thereto. 
The mixture was stirred at room temperature overnight . IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 

30 with ethyl acetate. The organic layer was concentrated to give 63 mg 
of t-butyl 

4- [7- (2-butynyl) -2- ( 1-ethoxycarbonylcyclopropyloxy ) -l-methyl-6-oxo 
-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate . This compound 
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was dissolved in a solution consisting of 0.4 ml of ethanol and 0.1 
ml of a 5N aqueous sodium hydroxide solution, and the mixture was stirred 
at 50 °C overnight. .IN hydrochloric acid solution was added to the 
reaction solution, and the mixture was extracted with ethyl acetate. 
5 The organic layer was concentrated to give 22 mg of t-butyl 

4- [7- (2-butynyl) -2- ( 1-carboxycyclopropyloxy) -l-methyl-6-oxo-6, 7-di 
hydro-lH-purin-8-yl]piperazine-l-carboxylate. 11 mg of this compound 
was dissolved in trif luoroacetic acid, and the mixture was concentrated. 
The residue was purified by reverse-phase high performance liquid 
10 chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 1.64 mg of the title compound. 
MS m/e (ESI) 387 (MH^'-CFaCOOH) 

Example 18 

15 1- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] cyclopropanecarboxylic amide trif luoroacetate 
11 mg of t-butyl 

4 - [7 - (2-butynyl) -2- ( l-carboxycycloEj)ropyloxy) -1 -methyl- 6-oxo- 6, 7-di 
hydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 1 ml of 

20 tetrahydrofuran, and 0.05 ml of triethylamine and 0.05 ml of ethyl 
chlorocarbonate were added thereto. The mixture was stirred at room 
temperature for 15 minutes. 0.1 ml of 20% ammonia water was added to 
the solution, and the mixture was stirred at room temperature for 15 
minutes. Water was added to the reaction solution, and the mixture 

25 was extracted with ethyl acetate . The organic layer was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The mixture 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 1.18 mg of the 

30 title compound. 

MS m/e (ESI) 38 6 (MH^-CFsCOOH) 

^ Example- 19 
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7- (2-Butynyl) -l-methyl-2- (2-'Oxotetrahydrof uran-3-yloxy ) -8- (piperaz 
in-l~yl) -1/ 7-dihydropurin-6-one trif luoroacetate 

Using 3-hydroxydihydrof uran-2-one instead of ethyl 
2-hydroxyacetate in Example 13, the title compound was obtained by the 
5 same method as used in Example 13. 

MS m/e (ESI) 387 (MH'^-CFaCOOH) 

Example 20 

7- (2-Butynyl) -l"methyl-2-phenoxy-8- (piperazin-l-yl) -1, 7-dihydropur 
10 in-6-one trif luoroacetate 

Using phenol instead of ethyl 2-hydroxyacetate in Example 13, the 
title compound was obtained by the same method as used in Example 13.. 
MS m/e (ESI) 37 9 (MH^-CFaCOOH) 

15 Example 21 
Ethyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 

rin-2-yl] acetate trif luoroacetate 

Using ethyl 2- (t-butoxycarbonyl) acetate instead of ethyl 
20 2-hydroxyacetate in Example 13, the title compound was obtained by the 
same method as used in Example 13. 

MS m/e (ESI) 37 3 (MH'^-CFaCOOH) 

Example 22 

25 7- (2-Butynyl) -1, 2-dimethyl-8- (piperazin-l-yl) -1, 7-dihydropurin~6-o 
ne trif luoroacetate 
8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-o.xo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate and 2 mg of 
30 tetrakis (triphenylphosphine) palladium were dissolved in 0,2 ml of 
dioxane, and 0.2 ml of methylzinc chloride (1.5 M tetrahydrof uran 
solution) was added thereto. The mixture was stirred at 50°C for 0.5 
hour. The reaction solution was concentrated, and the residue was 
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dissolved in trif luoroacetic acid. The mixture was concentrated, and 
the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 4.56 mg of the title compound. 
5 MS m/e (ESI) 301 (MH^-CFsCOOH) 

Example 23 

7- (2-Butynyl) -l'"methyl-2-butyl-8- (piperazin-l-yl) -1, 7-dihydropurin 
-6-one trif luoroacetate 
10 8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate and 2 mg of 

tetrakis (triphenylphosphine) palladium were dissolved in 0.2 ml of 
dioxane, and 0.3 ml of a mixed solution consisting of 0.5 ml of 
. 15 butylmagnesium chloride (2.0 M diethyl ether solution) and 2 ml of zinc 
chloride (0.5 M tetrahydrof uran solution) was added thereto. The 
resulting mixture was stirred at 50°C for five hours. The reaction 
solution was concentrated, and the residue was dissolved in. 
trif luoroacetic acid. The mixture was concentrated, and the residue 
20 was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 3.38 mg of . the title compound. 
MS m/e (ESI) 343 (MH'^-CFaCOOH) 

25 Example 24 " 

7- (2-Butynyl) -l-methyl-2-benzyl-8- (piperazin-l-yl) -1, 7-dihydropuri 
n-6-one trif luoroacetate 

The title compound was obtained using a mixed solution consisting 
of 0.5 ml of benzylmagnesium chloride (2.0 M diethyl ether solution) 
30 and 2 ml of zinc chloride (0.5 M tetrahydrof uran solution) by the same 
method as used in Example 23. 

m m/e (ESI) 377 (MH^-CFaCOOH) 
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Example 25 

7- (2-Butynyl) 'l-methyl-2- (2-phenylethyl) -8- (piperazin-l-yl) -1, 7-di 
hydropurin-6-one trif luoroacetate 

The title compound was obtained using a mixed solution consisting 
5 of 0 . 5 ml of phenethylmagnesium chloride (2 • 0 M diethyl ether solution) 
and 2 ml of zinc chloride (0.5 M tetrahydrof uran solution) by the same 
method as used in Example 23. 

MS m/e (ESI) 391 (MH^-CFaCOOH) 

10 Example 26 

7- (2-Butynyl) -l-methyl-2-phenyl-8- (piperazin-l-yl) -1, 7-dihydropuri 
n-6-one trif luoroacetate 

10 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl 
-6-OXO-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate and 2 mg 

15 of tetrakis (triphenylphosphine) palladium and 20 mg of 

phenyltributyltin were dissolved in 0.2 ml of dioxane, and the mixture 
was stirred at 80 °C for 5 hours. The reaction solution was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The mixture 
was concentrated, and the residue was 'purified by reverse-phase high 

20 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 4.62 mg of the 
title compound. 

MS m/e (ESI) 363 (MM'^-CFsCOOH) 

25 Example 27 

7- (2-Butynyl) -l-methyl-2-aminQ-8- (piperazin-l-yl) -1, 7-dihydropurin 
-6-one trif luoroacetate 
8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6 , 7-dihydro-lH-purin-8-yl 
30 ] piperazine-l-carboxylate was dissolved in 0.2 ml of 20% aqueous 

ammonia solution, and the mixture was stirred at 80°C for 5 hours. The 
reaction solution was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The mixture was concentrated, and the residue 
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was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 3.82 mg of the title compound. 
MS m/e (ESI) 302 (MH^-CFaCOOH) 

5 

Example 28 

7- (2-Butynyl) -l'-methyl-2-methylamino- (8-piperazin-l~yl) -1^ 7-dihydr 

opurin-6-one trif luoroacetate 

8 mg of t-butyl 4- [7-(2-butynyl) -2-chloro-l-methyl 
10 -6-OXO-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was 

dissolved in 0.2 ml of an aqueous solution of 40% methyl amine, and 

the mixture was stirred at 80 °C for 5 hours. The reaction solution 

was concentrated, and the residue was dissolved in trif luoroacetic acid. 

The mixture was concentrated, and the residue was purified by 
15 reverse-phase high performance liquid chromatography (using an 

acetonitrile-water mobile phase (containing 0.1% trif luoroacetic 

acid)) to give 6.95 mg of the title compound. 
MS m/e (ESI) 316 (MH^'-CFaCOOH) 

20 Example 29 

7" (2-Butynyl) -l-methyl-2"dimethylamino-8- (piperazin-l-yl) -1, 7-dihy 
dropurin-6-one trif luoroacetate 
8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
25 ] piperazine-l-carboxylate was dissolved in 0.2 ml of an aqueous 

solution of 40% dimethylamine, and the mixture was stirred at 80°C for 
5 hours. The reaction solution was concentrated, and the residue was 
dissolved in trif luoroacetic acid. The mixture was concentrated, and 
the residue was purified by reverse-phase high performance liquid 
30 chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 6.95 mg of the title compound. 
^H-NMR(CDCl3) 

5 1.82 (t, J=2.4Hz, 3H) 2.83 (s, 6H) 3.02-3.05 (m, 4H) 3.39-3.42 
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(m, 4H) 3.56 (s, 3H) 4.90 (d, J=2.4Hz, 2H) 
MS m/e (ESI) 330 (MH^'-CFaCOOH) 

Example 30 , 
5 Ethyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -S, 7-dihydro-lH-pu 
rin-2-ylamino] acetate trif luoroacetate 
10 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
10 ] piperazine-l-carboxylate was dissolved in 0.15 ml of 

l-methyl-2-pyrrolidone, and 15 mg of glycine ethyl ester hydrochloride 

and 50 fxl of triethylamine were added thereto. The mixture was stirred 
at 80°C for 12 hours. Then, the reaction solution was concentrated 
by flushing with nitrogen gas. The residue was dissolved in 0.40 ml 

15 of trif luoroacetic acid, and the solution was concentrated by flushing 
with nitrogen gas. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 7.60 mg of the 
title compound. 

20 MS iT//e (ESI) 388 (MM'^-CFaCOOH) 

Example 31 

[7~ (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-ylamino] acetic acid trif luoroacetate 
25 6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of l-methyl-2- 
pyrrolidone, and 15 mg of glycine t-butyl ester hydrochloride and 50 

\il of triethylamine were added thereto. After the mixture had been 
30 stirred at 80°C for 12 hours, the reaction solution was concentrated 
by flushing with nitrogen gas. The resulting residue was dissolved 
in 0.40 ml of trif luoroacetic acid, and the solution was concentrated 
by flushing with nitrogen gas. The residue was purified by 
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reverse-phase high performance liquid chromatography (using an 
acetonitrile-water mobile phase (containing 0,1% trif luoroacetic 
acid)) to give 2.36 mg of the title compound. 
MS.m/e (ESI) 360 (MH^-CFaCOOH) 

5 

Example 32 
■ Ethyl 

[N- [7- (2-butynyl) -l-methyl-6-oxQ-8- (piperazin-l-yl) -6^ 7-dihydro-lH 
-purin-2-yl]methylamino] acetic acid trif luoroacetate 

10 Using N-methyl glycine ethyl ester hydrochloride instead of 

glycine ethyl ester hydrochloride 'in Example 30, 2.06 mg of the title 
compound was obtained by the same method as used in Example 30. 

MS m/e (ESI) 402 (MH^'-CFaCOOH) 
Example 33 • . 

15 Methyl 

(S) -1- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
-lH-purin-2-yl]pyrrolidine-2-carboxylate trif luoroacetate 

Using L-proline methyl ester hydrochloride instead of glycine 
ethyl ester hydrochloride in Example 30, 1.35 mg of the title compound 
20 was obtained by the same method as used in Example 30. 
MS m/e (ESI) 414 (MB'^-CFaCOOH) 

Example 34 

[N- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydrQ-lH 
25 -purin-2-yl]methylamino] acetic acid trif luoroacetate 

Using N-methyl glycine t-butyl ester hydrochloride instead of 
glycine ethyl ester hydrochloride in Example 30, 3.16 mg of the title 
compound was obtained by the same method as used in Example 30. 

MS m/e (ESI) 37 4 (MH^-CFaCOOH) 



Example 35 
Methyl 

(R) -1- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
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-lH-purin-2-yl] pyrrol idine-2-carboxy late trif luoroacetate 

Using D-proline methyl ester hydrochloride instead of glycine 
ethyl ester hydrochloride in Example 30, 0.74 mg of the title compound 
was obtained by the same method as used in Example 30. 
5 MS m/e (ESI) 414 (MH^-CFaCOOH) 

Example 36 
Methyl 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
10 purin-2-ylamino] propionate trif luoroacetate 

Using DL-alanine methyl ester hydrochloride instead of glycine 
ethyl ester hydrochloride in Example 30, 1.20 mg of the title compound 
was obtained by the same method as used in Example 30. 

MS m/e (ESI) 388 (MR'^^CFsCOOH) 

15 

Example 37 
Methyl 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-ylamino] -2-methylpropionate trif luoroacetate 
20 Using methyl 2-aminoisobutylate hydrochloride instead of glycine 

ethyl ester hydrochloride in Example 30, 1.18 mg of the title compound 
was obtained by the same method as used in Example 30. 
m m/e (ESI) 402 (MH'^-CFaCOOH) 

"25 Example 38 
Ethyl 

(S) -2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
-lH-purin-2-ylamino] propionate trif luoroacetate 

Using L-alanine ethyl ester hydrochloride instead of glycine ethyl 
30 ester hydrochloride in Example 30, 2.38 mg of the title compound was 
obtained by the same method as used in Example 30.- 
MS iT2/e (ESI) 402 (MH^'-CFaCOOH) 
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Example 39 

(S) "-2- [7- (2-butynyl) -l-methyl-6-Qxo-8- (piperazin-l-yl) -6, 7-dihydro 
-lH-purin-2-ylamino] propionic acid trif luoroacetate 

Using L-alanine t-butyl ester hydrochloride instead of glycine 
5 ethyl ester hydrochloride in Example 30, 0.7 6 mg of the title compound 
was obtained by the same method as used in Example* 30. 

MS m/e (ESI) 374 (MH^-CFaCOOH) 

Example 40 
10 Ethyl 

3- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin~l-yl) -6, 7-dihydro-lH- 
purin-2-ylamino] propionate trif luoroacetate 

Using p-alanine ethyl ester hydrochloride instead of glycine ethyl 
ester hydrochloride in Example 30, 0.85 mg of the title compound was 
15 obtained by the same method as used in Example 30. 
MS m/e (ESI) 4 02 (MH'^-CFaCOOH) 

Example 41 

7- (2-Butynyl) -2- (2-ethoxyethylamino) -l-methyl-8- (piperazin-l-yl) -1 
20 , 7-dihydro-purin-6-one trif luoroacetate 
10 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0,15 ml of 
l-methyl-2-pyrrolidone^ and 20 |li1 of 2-ethoxyethylamine was added 

-25 thereto. After the mixture had been stirred at SO^'C for 12 hours^ the 
reaction solution was concentrated by flushing with nitrogen. The 
resulting residue was dissolved in 0.40 ml of trif luoroacetic acid, 
and the mixture was. concentrated by flushing with nitrogen gas. The 
residue was purified by reverse-phase high performance liquid 

30 chromatography (using an acetonitrile-water- mobile phase (containing* 
0.1% trif luoroacetic acid)) to give 6.95 mg of the title compound. 
MS iu/e (ESI) 37 4 (MH'^-CFaCOOH) 
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Example 42 

7- (2-Butynyl) -l-methyl-2- (morpholin-4-yl) -8- (piperazin-l-yl) -1^ 7-d 
ihydropurin-6-one trif luoroacetate 

Using morpholine instead of 2-ethoxyethylamine in Example 41, 7.31 
5 mg of the title compound was obtained by the same method as used in 
Example 41 . 

MS m/e (ESI) 372 (MH^-CFaCOOH) 

Example 43 

10 2"-Benzylamino-7~ (2-butynyl) -l~methyl~8~ (piperazin-l~yl) ~1, 7-dihydr 

opurin-6-one trif luoroacate 

Using benzylamine instead of 2-ethoxyethylamine in Example 41, 

8.40 mg of the title compound was obtained by the same method as used 

in Example 41. 
15 MS m/e (ESI) 392 (MH'^-CFsCOOH) 

Example 44 
Ethyl 

1- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
20 purin'-2-yl] piperidine-4-carboxylate trif luoroacetate 

Using ethyl isonipecotate instead of 2-ethoxyethylamine in 
Example 41, 7 . 43 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 442 (MH^-CFaCOOH) 

25 

Example 4 5 

2- (N-benzylmethylamino) -7- (2-butynyl) -l-methyl-8- (piperazin-l-yl) - 
1, 7-dihydropurin-6-one trif luoroacetate 

Using N-methylbenzylamine instead of 2-ethoxy'ethylamine in 
30 Example 41, 2 . 38 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS jn/e (ESI) 406 (MH^-CFaCOOH) 
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Example 4 6 

7- (2-Butynyl) -2- ( 4-chlorobenzylamino) -l-methyl-8- (piperazin-l-yl) - 
1, 7-dihydropurin--6~one trif luoroacetate 

Using 4-chlorobenzylamine instead of 2-ethoxyethylamine in 
5 Example 41, 2.84 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 426 (MH^'-CFsCOOH) 

Example 47 

10 7- (2~Butynyl) -2- (4-methoxybenzylamino) -l-methyl-8- (piperazin-l-yl) 
-1, 7-dihydropurin-6"One trif luoroacetate 

Using 4-methoxybenzylamine, 3:77 mg of the title compound was 
obtained by the same method as used in Example 41. 

MS m/e (ESI) 422 (MH'^-CFsCOOH) 

15 

Example 4 8 

7- (2-Butynyl) -l-methyl-2- (2-phenylethylamino) -8- (piperazin-I-yl) -1 
f 7-dihydropurin-6-one trif luoroacetate 

Using phenethylamine instead of 2-ethoxyethylamine in Example 41, 
20 2.70 mg of the title compound was obtained by the same method as used 
in Example 41. 

MS m/e (ESI) 4 06(MH''-CF3COOH) 

Example 4 9 

25 7- (2-Butynyl) -1 -methyl -2- [N- (2-phenylethyl ) methylamino] -8- (piperaz 

in-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 

Using N-methylphenethylamine instead of 2-ethoxyethylamine in 

Example 41, 2 . 17 mg of the title compound was obtained by the same method 

as used in Example 41. 
30 MS m/e (ESI) 420 (MH^'-CFsCOOH) 



Example 50 



Ethyl 
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1- [7- (2-butynyl) -l-methyl-6-oxQ-8- (piperazin-l-yl) -6, 7-dihyciro-lH- 
purin-2-yl] piperidine-3-carboxylate trif luoroacetate 

Using ethyl nipecotate instead of 2-ethoxyethylamine in Example 
41, 2.93 mg of the title compound was obtained by the same method as 
5 used in Example 41. 

MS m/e (ESI) 442 (MR'^-CFaCOOH) 

Example 51 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyridin-2-ylmethylami 
10 no) -1, 7-dihydropurin-6-one trif luoroacetate 

Using 2-aminomethylpyridine instead of 2-ethoxyethylamine in 
. Example 41, 1. 62 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 393 (MH'^-CFsCOOH) 

15 

Example 52 
Ethyl 

1- [7-.(2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yl ] pipe r i dine- 2 -carboxy late trif luoroacetate 
20 Using ethyl pipecblate instead of 2-ethoxyethylamine in Example 

41, 0.97 mg of the title compound was obtained by the same method as 
used in Example 41. 

MS m/e (ESI) 4 42 (MH'^-CFaCOOH) 

25 Example 53 

(S) -1- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
-lH-purin-2-yl] pyrrolidine-2-carboxylic acid trif luoroacetate 

Using L-proline t-butyl ester instead of 2-ethoxyethylamine in 
Example 41, 4 . 07 mg of the title compound was obtained by the same method 
30 as used in Example 41. 

MS m/e (ESI) 4 00 (MH^-CFaCOOH) 



145 



Example 54 

7- (2-Butynyl) -2-diethylamino-l-methyl-8- (piperazin-l-yl) -1, 7-dihyd 
ropurin-6-one trif luoroacetate 

Using diethylamine instead of 2-ethoxyethylamine in Example 41, 
5 2.24 mg of the title compound was obtained by the same method as used 
in Example 41. 

MS m/e (ESI) 358 (MM'^-CFaCOOH) 

Example 55 

10 7- (2-Butynyl) -2- (N-ethylmethylamino) -l-methyl-8- (piperazin-l-yl) -1 

, 7Tdihydropurin-6-one trif luoroacetate 

Using N-ethylmethylamine instead of 2-ethoxyethylamine in Example 

41, 3.27 mg of the title compound was obtained by the same method as 

used in Example 41. 
15 MS m/e (ESI) 34 4 (MH^-CFsCOOH) 

Example 5 6 
Ethyl 

(R) -1- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
20 -lH-purin-2-yl] piper idine-3-carboxy late trif luoroacetate 

Using ethyl (R) -nipecotate instead of 2-ethoxyethylamine in 
Example 41, 0 . 87 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 442 (MH^-CFsCOOH) 

25 

Example 57 
Ethyl 

(S) -1- [7- (2-butynyl) - 1 -methyl -6-oxo- 8- (piperazin-l-yl ) -6, 7-dihydro 
-lH-purin-2-yl] piper idine- 3 -carboxy late trif luoroacetate 
30 Using ethyl (L) -nipecotate instead of 2-ethoxyethylamine in 

Example 41, 2. 94 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 442 (MH^-CFaCOOH) 
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Example 58 

[N- [7- (2-Butynyl) -l-methyl-G-oxo-S- (piperazin-l-yl) -6^ 7-dihydro-lH 
-purin-2-yl]methylamino] acetonitrile trif luoroacetate 
5 Using methylaminoacetonitrile instead of 2-ethoxyethylamine in 

Example 41, 1 . 00 mg of the title compound was obtained by the same method 
as used in Example 41. 

MS m/e (ESI) 355 (MH^-CFaCOOH) 

10 Example 59 

7- (2-Butynyl) -2-isopropylamino-l-methyl-8- (piperazin-l-yl) -1, 7-dih 
ydropurin-6-one trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 50 \il of isopropylamine was added thereto. 
The mixture was stirred at 60 °C for five hours, and then concentrated 
by flushing with nitrogen gas. The residue was dissolved in 0.40 ml 
of trif luoroacetic acid, and the mixture was concentrated by flushing 
with nitrogen gas. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 2.28 mg of the 
title compound. 

MS m/e (ESI) 344 (MR'^-CFaCOOH) 

Example 60 

1- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyridin-2-ylamino) -1, 
7-dihydropurin-6-one trif luoroacetate 
6 mg of t-butyl 

30 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2^pyrrolidone, and 50 ^1 of 2-aminopyridine was added thereto. 
The mixture was stirred at 110°C for 12 hours, and then the reaction 
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solution was concentrated by flushing with nitrogen gas. The residue 
was dissolved in 0.40 ml of trif luoroacetic acid, and the mixture was 
concentrated by flushing with nitrogen gas. The residue was purified 
by reverse-phase high performance liquid chromatography (using an 
5 acetonitrile-water mobile phase (containing 0.1% trif luoroacetic 
acid)) to give 0.10 mg of the title cpmpound. 
MS m/e (ESI) 379 (MH^-CFaCOOH) 

Example 61 

10 7- (2-Butynyl) -l-methyl-2-phenylamino-8- (piperazin-l-yl) -1, 7-dihydr 
opurin-6-one trif luoroacetate 
6 mg of t-biityl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 

15 l-methyl-2-pyrrolidone, and 100 \il of aniline was added thereto. The 
mixture was stirred at 110°C for 12 hours, and then concentrated by 
flushing with nitrogen gas. The residue was dissolved in 0.40 ml of 
trif luoroacetic acid, and the mixture was concentrated by flushing with * 
nitrogen gas. The residue was purified by reverse-phase high 

20 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 3.23 mg of the 
title compound. 

MS m/e (ESI) 378 (MH'^-CFsCOOH) 

25 Example 62 

1- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl ) -6, 7-dihydro-lH- 
purin-2-yl] piperidine-3-carboxylic acid trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
30 ] piperazine-l-carboxylate was dissolved in 0.15 ml of 

l-methyl-2-pyrrolidone, and 20 )il of ethyl nipecotate was added thereto. 
The mixture was stirred at 80 °C for 12 hours, and then concentrated 
by flushing with nitrogen gas. The residue was dissolved in a solution 
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consisting of 0.20 ml of ethanol and 0.20 ml of a 5N aqueous sodium 
hydroxide solution. The mixture was stirred at room temperature for 
five hours, and then concentrated by flushing with nitrogen gas. The 
residue was dissolved. in 0 . 40 ml of trif luoroacetic acid, and the mixture 
was concentrated by flushing with nitrogen gas. The residue was 
purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 1.92 mg of the title compound. 
MS m/e (ESI) 414 (MH^-CFsCOOH) 

Example 63 

(R) -1- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro 
-lH-purin-2-yl] pyrrolidine-2-carboxylic acid trif luoroacetate 
6 mg of t-butyl 

15 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-'lH-purin-8-yl 
] piperazine-l-ca'rboxylate was dissolved in 0.15 ml of 

1- methyl-2-pyrrolidone, and 15 mg of D-proline methyl ester 
hydrochloride and 50 |al of triethylamine were added thereto. After the 
resulting mixture had been stirred at SO'^C for 12 hours, the reaction 

20 solution was concentrated by flushing with nitrogen gas. The residue 
was dissolved in a solution consisting of 0.20 ml of ethanol and 0.20 
ml of a 5N aqueous sodium hydroxide solution. The mixture was stirred 
at room temperature for five hours, and then concentrated by flushing 
with nitrogen gas. The residue was dissolved in 0.40 ml of 

25 trif luoroacetic acid, and the mixture was concentrated by flushing with 
nitrogen gas. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 3.42 mg of the 
title compound. 

30 MS m/e (ESI) 4 00 (MH"'-CF3C00H) 

Example 64 . 

2- [7- (2-Butynyl) -l-methyl-e-oxo-S- (piperazin-l-yl) -6, 7-dihydro-lH- 
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purin-2-ylamino] propionic acid trif luoroacetate 

Using DL-alanine methyl ester hydrochloride instead of D-proline 
methyl ester hydrochloride in Example 63, 1.12 mg of the title compound 
was obtained by the same method as used in Example '63 • 
5 MS m/e (ESI) 374 (MH^-CFaCOOH) 

Example 65 

7- (2~Butynyl) -l-methyl-8- (piperazin~l-yl) -2- (pyridin-2-yl-'inethylox 
y) -If 7-dihydropurin-6-one trif luoroacetate 

10. 6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl"6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 25 \il of pyridin-2-ylmethanol and 5 mg of 
sodium hydride were added thereto. The mixture was stirred at room 

15 temperature for five hours, and then concentrated by flushing with 
nitrogen gas. The residue was dissolved in 0.40 ml of trif luoroacetic 
acid,, and the mixture was concentrated by flushing with nitrogen gas. 
The residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 

20 0.1% trif luoroacetic acid)) to give 0.58 mg of the title compound. 
MS m/e (ESI) 394 (MH^-CFaCOOH) 

Example 66 

1- (2-Butynyl) -2-isopropoxy-l-methyl-8- (piperazin-l-yl ) -1, 7-dihydro 
25 purin-6-one trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0,15 ml of ^ 
l-methyl-2-pyrrolidone, and 0.10 ml of isopropanol and 5 mg of sodium 
30 hydride were added thereto. After the mixture was stirred at room 
temperature for five hours, an aqueous solution saturated with ammonium 
chloride was added to the reaction solution. The resulting mixture 
was extracted with ethyl acetate. The organic layer was concentrated. 
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The residue was dissolved in 0.40 ml of trifluoroacetic acid, and the 
mixture was concentrated by flushing with nitrogen gas. The residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
5 trifluoroacetic acid)) to give 2.68 mg of the title compound. 
MS m/e (ESI) 345 (MH^-CFaCOOH) 

Example 67 

7- (2-Butynyl) -2- (2-butynyloxy) -l-methyl-8- (pipierazin-l-yl) -1, 7-dih 
10 ydropurin-6-one trif luoroacetate 

Using 2-butyn-l-ol instead of isopropanol in Example 66^ 3.40 mg 
of the title compound was obtained by the same method as used in Example 
66. . ^ 

MS We (ESI) ■355(MH''-CF3COOH) 

15 . 

Example 68 
Methyl 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-ylsulf anyl] acetate trif luoroacetate ■ 
20 6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro^lH-purin-8-yl 

] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 20 \il of methyl mercaptoacetate and 6 mg 
of potassium carbonate were added thereto. The mixture was stirred 

25 at room temperature for five hours. An aqueous solution saturated with 
ammonium chloride was added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 
and the residue was dissolved in 0.40 ml of trifluoroacetic acid. The 
solution was concentrated by flushing with nitrogen gas. The residue 

30 was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trifluoroacetic acid)) to give 4.83 mg of the title compound. 
MS m/e (ESI) 391 (MH^'-CFsCOOH) 
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Example 69 
Ethyl 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
5 purin-2-ylsulfanyl] propionate trif luoroacetate 

Using ethyl 2-mercaptopropionate instead of methyl 
mercaptoacetate in Example 68 , 4 . 30 mg of the title compound was obtained 
by the same method as used in Example 68 . 

MS m/e (ESI) 419 (MH^-CFgCOOH) 

10 

Example 70 
Ethyl 

3- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-ylsulfanyl] propionate trif luoroacetate 

15 Using ethyl 3-mercaptopropionate instead of methyl 

mercaptoacetate in Example 68, 3 . 75 mg of the title compound was obtained 
by the same method as used in Example 68. 
MS m/e (ESI) 419 (MH^-CFsCOOH) 

20 Example 71 

7- (2-Butynyl)-2-ethylsulfanyl-l-methyl-8- (piperazin-l-yl) -1, 7-dihy 
dropurin-6-one trif luoroacetate 

Using ethanethiol instead of methyl mercaptoacetate in Example 
68, 4.70 mg of the title compound was obtained by the same method as 
25 used in Example 68. 

m m/e (ESI) 347 (MH^-CFsCOOH) 

Example 7 2 

7- (2-Butynyl) -2- (2-hydroxyethylsulf anyl ) -l-methyl-8- (piperazin-l-y 
30 1) -1, 7-dihydropurin-6-one trif luoroacetate 

Using 2-mercaptoethanol instead of methyl mercaptoacetate in 
Example 68, 3. 57 mg of the title compound was obtained by the same method 
as used in Example 68. 
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MS m/e (ESI) 363 (MH^-CFaCOOH) 
Example 7 3 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyridin-2-ylsulf anyl) 
5 -1^ 7-dihydropurin-6-one trif luoroacetate 

Using 2-mercaptopyridine instead of methyl mercaptoacetate in 
Example 68, 4 . 66 mg of the title compound was obtained by the same method 
as used in Example 68. 

MS m/e (ESI) 396 (MH^-CFaCOOH) 

10 

Example 74 

7- (2-Butynyl) -l-methyl-2-methylsulf anyl-8-.(piperazin-l-yl) -1, 7-dih 
ydropurin-6-one trif luoroacetate 

Using methyl mercaptan (30%; methanol solution) instead of methyl 
15 mercaptoacetate in Example 68 , 4 . 08 mg of the title compound was obtained 
by the same method as used in Example 68. 

MS m/e (ESI) 333 (MH'^-CFsCOOH) 

Example 75 

20 7- (2-Butynyl) -2-cyclohexylsulf anyl-l-methyl-8- (piperazin-l-yl) -1, 7 

-dihydropurin-6-one trif luoroacetate 

Using cyclohexanethiol instead of methyl mercaptoacetate in 

Example 68, 4 . 13 mg of the title compound was obtained by the same method 

as used in Example 68 . 
25 • MS m/e (ESI) 401 (MH^-CFsCOOH) 

Example 7 6 

7- (2'-Butynyl) -2-isopropylsulf anyl'-l-methyl-8- (piperazin-l-yl) -1, 7- 
dihydropurin-6-one trif luoroacetate 
30 6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 15 mg of the sodium salt of propane-2-thiol 
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was added thereto. The mixture was stirred at room temperature for 
five hours, A saturated ammonium chloride solution was added to the 
reaction solution, and the mixture was extracted with ethyl acetate. 
The organic layer was concentrated, and the residue was dissolved in 
5 0.40 ml of trif luoroacetic acid. The solution was concentrated by 
flushing with nitrogen gas. The residue was purified by reverse-phase 
high performance liquid chromatography (using an acetonitrile-water 
mobile phase (containing 0.1% trif luoroacetic acid)) to give 4.56 mg 
of the title compound. 
10 MS m/e (ESI) 361 (MH^-CFsCOOH) 

Example 77 

2-t-Butylsulfanyl-7- (2-butynyl) -l-methyl-8- (piperazin-l-yl) -1, 7-di 
hydropurin-6-one trif luoroacetate 
15 Using the sodium salt of 2-methyl-2-propanethiol instead of the 

sodium salt of propane-2-thiol in Example 76, 2.58 mg of the title 
compound was obtained by the same method as used in Example 76. 
MS m/e (ESI) 375 (MH^-CFaCOOH) 

20 Example 78 

7- (2-Butynyl) -2-mercapto-'l-methyl-8- (piperazin-l-yl) -1, 7-dihydropu 
rin-6-one trif luoroacetate 

Example 7 9 

25 [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-ylsulfanyl] acetic acid trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
30 N-methylpyrrolidone, and 20 \il of methyl mercaptoacetate and 6 mg of 
potassium carbonate were added thereto. After the mixture had been 
stirred at room temperature for five hours, an aqueous solution 
saturated with ammonium chloride was added to the reaction solution. 
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The mixture was extracted with ethyl acetate. The organic layer was 
concentrated. The resulting residue was dissolved in a solution 
consisting of 0.20 ml of ethanol and 0.20 ml of a 5N aqueous sodium 
hydroxide solution. The mixture was stirred at room temperature 
5 overnight, and then concentrated by flushing with nitrogen gas. The 
residue was dissolved in 0.4.0 ml of trif luoroacetic acid, and the 
solution was concentrated by flushing with nitrogen gas. The residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
10 trif luoroacetic acid)) to give 0.96 mg of 

7- (2-butynyl) -2-mercapto-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropu 
• rin-6-one trif luoroacetate [MS m/e (ESI) 319 (MH^'-CFaCOOH) ] and 0.61 mg 
of 

[7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
15 rin-2-ylsulfanyl] acetic acid trif luoroacetate [MS m/e 
(ESI) 377 (MH^-CFgCOOH) ] . 

Example 80 

7- (2-Butynyl) -2-ethanesulf inyl-l-methyl-8- (piperazin-l-yl) -1, 7-dih 
20 ydropurin-6-one trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 20 |il of ethanethiol and 6 mg of potassium 

25 carbonate were added thereto. The mixture was stirred at room 

temperature for 5 hours. A saturated ammonium chloride solution was 
added to the reaction solution, and the mixture was extracted with ethyl 
acetate. The organic layer was concentrated. The residue was 
dissolved in 0.30 ml of dichloromethane, and the mixture was cooled 

30 to -78 °C. 5 mg of m-chloroperbenzoic acid was added to the solution, 
and the mixture was stirred at -78 °C for 15 minutes . An aqueous solution 
saturated with sodium sulfite was added to the reaction solution, and 
the mixture was extracted with dichloromethane . The organic layer was 
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concentrated. The residue was dissolved in 0.40 ml of trif luoroacetic 
acid, and the solution was concentrated by flushing with nitrogen gas. 
The residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
5 0.1% trif luoroacetic acid)) to give 3.21 mg of the title compound.' 
MS m/e (ESI) 363 (MH^'-CFaCOOH) 

Example 81 

7- (2-Butynyl) -2-ethanesulf onyl-l-methyl-8- (piperazin-l-yl) -1^ 7-dih 
10 ydropurin-6-one trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and 20 (xl of ethanethiol and 6 mg of potassium 

15 carbonate were added thereto. The mixture was stirred at room 

temperature for 5 hours. A saturated ammonium chloride .solution was 
added to. the reaction solution, and the mixture was extracted with ethyl 
acetate. The organic layer was concentrated. The residue was 
dissolved in 0.3 ml of dichloromethane, and the solution was cooled 

20 to -78**C. 10 mg of m-chloroperbenzoic acid was added to the solution. 
The mixture was stirred at -78 °C for 15 minutes and then at 0°C for 
15 minutes . An aqueous solution saturated with sodium sulfite was added 
to the reaction solution, and the mixture was extracted with 
dichloromethane. The organic layer was concentrated. The residue was 

25 dissolved in. trif luoroacetic acid, and the solution was concentrated. 
The residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 1.19 mg of the title compound. 
MS m/e (ESI) 37 9 (MM'^-CFaCOOH) 

30 

Example 82 

7- (2-Butynyl) -2-cyano-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropurin 
-6-one trif luoroacetate 
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8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0.2 ml of 
N-methylpyrrolidone, and 10 mg of sodium cyanide was added thereto. 
The mixture was stirred at 50 °C for 1 hour. Water was added to the 
reaction mixture, and the mixture was extracted with "ethyl acetate. 
The organic layer was concentrated to give 14 mg of t-butyl 
4- [7- (2-butynyl) -2-cyano-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl] 
piperazine-l-carboxylate. 5 mg of this compound was dissolved in 
trif luoroacetic acid, and the solution was concentrated. The residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 4.12 mg of the title compound. 
MS m/e (ESI) 312 (MH^'-CFaCOOH) 

Example 83 

7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pur 

ine-2-carboxamide 
(a) t-Butyl 

20 4- [7- (2-butynyl) -2-carbamoyl-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8 
-yl] piperazine-l-carboxylate 

176 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 

] piperazine-l-carboxylate was dissolved in 2 ml of. N-methylpyrrolidone, 
25 and 100 mg of sodium cyanide was added thereto. The mixture was stirred 
at 50°C for 0.5 hour. Water was added to the reaction mixture, and 
the mixture was extracted with ethyl acetate. The organic layer was 
concentrated to give 170 mg of t-butyl 

4- [7- (2-butynyl) -2-cyano-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl] 
30 piperazine-l-carboxylate. 98 mg of this' compound was dissolved in a 
mixture of 3 ml of tetrahydrof uran and 2 ml of methanol, and 0 . 5 ml 
of an aqueous solution of 20% ammonia and 0 . 5 ml of an aqueous solution 
of 30% hydrogen peroxide were added thereto. The mixture was stirred 
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at room temperature overnight. Ethyl acetate was added to the reaction 
solution, and the mixture was washed with water. The organic layer 
was dried over anhydrous magnesium sulfate, then filtered, • The solvent 
was evaporated under reduced pressure. The residue was purified by 
5 silica gel column chromatography. Thus, 77 mg of the title compound 
was obtained from the fraction eluted with ethyl acetate-methanol . 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t, J=1.2Hz, 3H) 3.42-3,49 (m, 4H) 3.58-3.65 
(m, 4H) 3,95 (s, 3H) 5.01 (d, J=2.4Hz, 2H) 5.54 (br, IH) 7.61 (br, IH) 

10 (b) 

7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pur 
ine-2-carboxamide 

77 mg of t-butyl 

4- [7- (2-butynyl) -2-carbamoyl-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8 . 
15 -yl]piperazine-l-carboxylate was dissolved in 1 ml of trif luoroacetic 
acid, and the solution was concentrated. The residue was purified by 
chromatography using NH-silica gel. Thus, 4 9 mg of the title compound 
was obtained from the fraction eluted with ethyl acetate-methanol 
(5:1). 

20 ^H-NMR(CDCl3) 

6 1.83 (t, J=2.4Hz, 3H) 3.05-3.07 (m, 4H) 3.45-3.48 (m, 4H) 3.94 
(s, 3H) 4.98 (s, 2H) 5.57 (br, IH) 7,65 (br, IH) 

Example 84 

25 7- (2-Butynyl) -2-carboxy-l-methyl-8- (piperazin-l-yl ) -1, 7-dihydropur 
in-6-one trif luoroacetate 

Example 85 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 
30 trif luoroacetate 

12.5 mg of t-butyl 
4- [7- (2-butynyl) -2-carbamoyl-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8 
-yl] piperazine-l-carboxylate was dissolved in 0.3 ml of 
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tetrahydrof uran and 0.2 ml of methanol, and 0.05 ml of 2N sodium 
hydroxide was added thereto. The mixture was stirred at 50''C for 2 
hours. The reaction solution was concentrated, and the residue was 
dissolved in trif luoroacetic acid. The mixture was concentrated. The 
5 residue was purified by reverse-phase high performance liquid 

chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 0.44 mg of 

7- (2-butynyl) -2-carboxy-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropur 
in-6-one trif luoroacetate [MS m/e (ESI) 331 (MH^-CFaCOOH) ] and 6.4 mg 
10 of 7- (2-butynyl) -l-methyl-8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 
trif luoroacetate [^H-NMR (CDCI3) 5 1.81 (t, J=2.4Hz, 3H) 3.54 (br, 4H) 
3.63 (s, 3H) 3.83 (br, 4H) 5.02 (s, 2H) 8.20 (s, IH) ; MS m/e (ESI) 
287 (MH^-CFaCOOH) ] . 

15 Example 86 

7- (2-Butynyl) -2-methoxy-l- (2-phenylethyl) -8- (piperazin-l-yl) -1, 7-d 
ihydropurin-6-one hydrochloride 

(a) [7-Benzyl-2, 6-dioxo-l- (2-phenylethyl) -1, 2, 6, 7-tetrahydropurin-3 
-yl] methyl 2, 2-dimethylpropionate 

20 A mixture consisting of 500 mg of 

[7-benzyl-2, 6-dioxo-l, 2, 6, 7 -tetrahydropurin-3-yl] methyl 
2, 2-dimethylpropionate, 0.38 ml of 2-bromoethyl benzene, 390 mg of 
anhydrous potassium carbonate, and 5 ml of N, N-dimethylf ormamide was 
stirred in an oil bath at 50°C for two hours. The reaction mixture 

25 was extracted with ethyl acetate and water, and the organic layer was 
washed with water and then with saturated saline. The organic liquid 
was dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. The residue was crystallized with ethyl 
acetate-hexane to give 540 mg of the title compound. 

30 ^H-NMR(CDCl3) 

5 1.19 (s, 9H) 2.92-2.98 (m, 2H) 4.19-4.25 (m, 2H) 5.48 (s, 2H) 
6.11 (s, 2H) 7.17-7.40 (m, lOH) 7.54 (s, IH) 

(b) [7- (2-Butynyl) -8-chloro-2, 6-dioxo-l- (2-phenylethyl) -1,2, 6, 7-tet 
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rahydropurin-3-yl]methyl 2, 2-dimethyl propionate 

A mixture consisting of 540 mg of 
[7-benzyl-2, 6-dioxo-l- (2-phenylethyl) -1, 2, 6, 7-tetrahydropurin-3-yl 
]methyl 2 , 2-dimethylpropionate, 50 mg of 10% palladium carbon, and 8 
5 ml of acetic acid was stirred under a hydrogen atmosphere at room 
temperature overnight. The reaction mixture was filtered and then 
concentrated under reduced pressure to give 410 mg of residue. 

The entire residue was combined with 0.15 ml of l-bromo-2-butyne, 
300 mg of anhydrous potassium carbonate, and 5 ml of 

10 N, N-dimethylf ormamide . The mixture was stirred at room temperature 
for 2 hours. The reaction solution was extracted with ethyl acetate 
and water. The organic layer was washed with water and then with 
saturated brine. The organic liquid was dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to give 470 mg of 

15 residue. 

The entire residue was combined with 180 mg of N-chlorosuccinimide 
and 5 ml of N, N-dimethylf ormamide . The mixture was stirred at room 
temperature for 2 hours. After 0.5 ml of an aqueous solution of IM 
sodium thiosulfate had been added to the reaction solution, the mixture 

20 was extracted with ethyl acetate and water. The organic layer was 
washed with water and then with saturated brine. The organic liquid, 
was dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. 380 mg of the title compound was obtained by 
crystallization using ethyl acetate-hexane . 

25 ^H-NiyiR(CDCl3) 

6 1.21 (s, 9H) 1.83 (t, J=2Hz, 3H) 2.92-2.98 (m, 2H) 4.19-4.25 
(m, 2H) 5.11 (q, .J=2Hz, 2H) 6,05 (s, 2H) 7.18-7.32 (m, 5H) 
(c) t-Butyl 

4- [7- (2-butynyl) -2, 6-dioxo-l- (2-phenylethyl) -2,3, 6, 7-tetrahydro-lH 
30 -purin-8-yl] piper a zine-l-carboxy late 
A mixture consisting of 380 mg 
of [7- (2-butynyl) -8-chloro-2, 6-dioxo-l- (2-phenylethyl) -1,2, 6, 7-tetr 
ahydropurin-3-yl] methyl 2, 2-dimethyl propionate, 4 60 mg of t-butyl 
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piperazine-l-carboxylate, and 0.5 ml of N-methylpyrrolidone was 
stirred in an oil bath at 150°C for 15 minutes. The reaction mixture . 
was extracted with ethyl acetate and water^ and the organic layer was 
washed with water and then with saturated brine. The organic layer 
5 was dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. The residue was dissolved in ethyl acetate/hexane 
(1/1) . The solution was filtered through a small amount of silica gel, 
and then washed with ethyl acetate/hexane (1/1). The filtrate was 
combined with the washing solution. The mixed solution was 

10 concentrated under reduced pressure to give 570 mg of residue. 

The entire residue was combined with 5 ml of tetrahydrof uran and 
2.5 ml of methanol. 33 mg of sodium hydride was added to the mixture, 
and the resulting mixture was stirred at room temperature for 30 minutes . 
1 ml of 1 N hydrochloric acid was added to the reaction solution, and 

15 then the mixture was extracted with ethyl acetate and water, then was 
washed with water and then with saturated brine. The organic liquid 
was dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure to give 350 mg of the title compound. 
^H-NMR(CDCl3) 

20 5 1,50 (s, 9H) 1.85 (t, J=2Hz, 3H) 2.91-2.98 (m, 2H) 3.37 (br.s, 

4H) 3.56-3.62 (m, 4H) 4.15-4.22 (m, 2H) 4.87 (q, J=2Hz, 2H) 7.18-7.35 
(m, 5H) 
(d) t-Butyl 

4- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-phenylethyl) -6, 7-dihydro-lH-p 

25 • urin-8-yl ] piper a zine-l-carboxy late 

A mixture consisting of 290 mg of t-butyl 
4- [7- (2-butynyl) -2, 6-dioxo-l- (2-phenylethyl) -2,3, 6, 7-tetrahydro-lH 
-purin-8-yl] piperazine-l-carboxylate and 4 ml of phosphorus 
oxychloride was heated and stirred in an oil bath at 120 °C for 8 hours. 

30 The reaction solution was concentrated under reduced pressure, and the 
residue was dissolved in 5 ml of tetrahydrof uran . This solution was 
added dropwise to a mixture consisting of 250 mg of di-t-butyl 
dicarbonate, 10 ml of a saturated sodium bicarbonate solution, and 10 
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ml of tetrahydrofuran while the mixture was being stirred and cooled 
with ice. The mixture was incubated at room temperature for 4 hours, 
and then extracted with ethyl acetate. The organic layer was washed 
with water then with saturated brine, dried over anhydrous magnesium 
5 sulfate, and then concentrated under reduce pressure. The residue was 
purified by silica gel column chromatography using 30 to 50% ethyl 
acetate/hexane. Then, the material was further purified by 
reverse-phase column chromatography using 50 to 100% methanol/water 
to give 60 mg of the title compound. 
10 ^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.84 (t, J=2Hz, 3H) 3.10-3.16 (m, 2H) 3.40-3.46 
(m, 2H) 3.57-3. 63 (m, 4H) 4,42-4.49 (m, 4H) 4.94 (q, J=2Hz, 2H) 7.21-7.34 
(m, 5H) 
(e) 

15 7- (2-Butynyl) -2-methoxy-l- (2-phenylethyl) -8- (piperazin-l-yl) -1, 7-d 
ihydropurin-6-one hydrochloride 

10 mg of sodium hydride (60%; oily) was added to a mixture 
consisting of 7. mg of t-butyl 

4- [7- {2-butynyl) -2-chloro-6-oxo-l- (2-phenylethyl) -6, 7-dihydro-lH-p 
20 urin-8-yl] piperazine-l-carboxylate and 0.5 ml of methanol. The 

mixture was stirred at room temperature for 20 minutes. Water was added 
to the reaction solution . The mixture was extracted with ethyl acetate . 
The organic layer was washed with water and then with saturated brine, 
and concentrated. 0.5 ml of trif luoroacetic acid was added to the 
25 residue. The mixture was stirred at room temperature for 30 minutes, 
and then concentrated. The residue was purified by reverse-phase 
column chromatography using 20 to 80% methanol/water (containing 0.1% 
concentrated hydrochloric acid) to give 4.3 mg of the title compound. 
^H-NMR(DiyiS0-d6) 

30 5 1.80 (br.s, 3H) 2.85 (t, J=7Hz, 2H) 3.28 (br.s, 4H) 3.48-3.54 

(m, 4H) 3.83 (s, 3H) 4.15 (t, J=7Hz, 2H) 4.97 (br.s, 2H) 7.16-7.24 (m, 
3H) 7.29 (t, J=8Hz, 2H) 9.08 (br.s, 2H) 
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Example 87 

7- (2-Butynyl) -2-ethoxy-l- (2-phenylethyl) -8- (piperazin-l-yl) -1, 7-di 
. hydropurin-6-one hydrochloride 

Using ethanol instead of methanol in Example 86(e), the title 
5 compound was synthesized by the same method as used in Example 86(e) . 
^H-NMR(DMS0-d6) 

6 1.28 (t, J=7Hz, 3H) 1.80 (s, 3H) 2.86 (t, J=7Hz, 2H) 3.27 (br.s, 
4H) 3.46-3.53 (m, 4H) 4.15 (t, J=7Hz, 2H) 4.25 (q, J=7Hz, 2H) 4.97 (s, 
2H) 7.17 (d, J=7Hz, 2H) 7.22 (t, J=7Hz, IH) 7.29 (t, J=7Hz, 2H) 9.04 
10 (br.s, 2H) 

Example 88 
Methyl 

[7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -8- (piperazin-l-yl) -6, 7-dihy 
dro-lH-purin-2-ylsulf anyl] acetate hydrochloride 

Using methyl thioglycolate instead of methanol and using potassium 
carbonate as a base in Example 86 (e) , the title compound was synthesized 
by the same method as used in Example 86. 
^H-NMR(DMS0-d6) 

5 1.80 (s, 3H) 2.96 (t, J=8Hz, 2H) 3.29 (br.s, 4H) 3.50-3.56 (m, 
4H) 3.68 (s, 3H) 4.16 (s, 2H) 4.23 (t, J=8Hz, 2H) 4.99 (s, 2H) 7.24-7.38 
(m, 5H) 8.96 (br.s, 2H) 

Example 89 
25 Ethyl 

[7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -8- (piperazin-l-yl) -6, 7-dihy 
dro-lH-purin-2-ylamino] acetate hydrochloride 

Using glycine ethyl ester hydrochloride instead of methanol and 
using potassium carbonate as a base in Example 86 (e) , the title compound 
30 was synthesized by the same method as used in Example 86. 

^H-NMR(DMS0-d6) 

5 1.22. (t, J=7Hz, 3H) 1.78 (s, 3H) 2.87 (t, J=8Hz, 2H) 3.26 (br.s, 
4H) 3.47 (br.s, 4H) 4.05 (d, J=6Hz, 2H) 4.12 (q, J=7Hz, 2H) 4.21 (t. 
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J=8Hz, 2H) 4.89 (br.s, 2H) 7.17-7.35 (m, 5H) 7.51 (t, J=6Hz, IH) 8.93 
(br.s, 2H) 

Example 90 

5 2- [7- (2-Butynyl) -6-oxo-l- (2-phenylethyl) -8- (piperazin-l-yl) -6, 7dih 
ydro-lH-purin-2-ylamino] acetamide hydrochloride 

Using glycine amide hydrochloride instead of methanol and using 
potassium carbonate as a base in Example 86(e) , the title compound was 
synthesized by the same method as used in Example 86. 
10 ^H-NMR(DMS0-d6) 

5 1.79 (s, 3H) 2.87 (t, J=8Hz, 2H) 3.26 (br.s, 4H) 3.52 (br.s,4H) 
3.84 (d, J=5Hz, 2H) 4.19 (t, J=8Hz, 2H) 4.91 (s, 2H) 7.02 (s, IH) 
7.16-7.40 (m, 7H) 9.08 (br.s, 2H) 

15 Example 91 
Ethyl 

N- [7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -8- (piperazin-l-yl) -6, 7-di 
hydro-lH-purin-2-yl] -N-methylaminoacetate hydrochloride 

Using N-methylglycine ethyl ester hydrochloride instead of 
20 methanol and using potassium carbonate as a base in Example 86(e) , the 
title compound was synthesized by the same method as used in Example 
86. 

^H-NiyiR(DMS0-d6) 

5 1.17 (t, J=7Hz, 3H) 1.80 (s, 3H) 2.76 (s, 3H) 2.96 (t, J=8Hz, 
25 2H) 3.28 (br.s, 4H) 3.46-3.52 (m, 4H) 3.88 (s, 2H) 4.09 (q, J=7Hz, 2H) 
4.27 (t, J=8Hz, 2H) 4.98 (s, 2H) 7.15-7.30 (m, 5H) 8.95 (br.s, 2H) 

Example 92 
Methyl 

30 [7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -8- (piperazin-l-yl) -6, 7-dihy 
dro-lH-purin-2-yloxy] acetate hydrochloride 

Using methyl glycolate instead of methanol in Example 86(e), the 
. title compound was synthesized by the same method as used in Example 



164 



86. 

^H-NMR(DiyiS0-d6) 

5 1.80 (s, 3H) 2.93 (t, J=8H'z, 2H) 3.28 (br.s, 4H) 3.49 (br.s, 
4H) 3.72 (s, 3H) 4.20 (t, J=8Hz, 2H) 4.96.(s, 2H) 5.02 (s, 2H) 7.20-7.34 

5 (m, 5H) 8.87 (br.s, 2H) 

Example 93 

7- (2-Butynyl) -2- (2-hydroxyethoxy) -1- (2-phenylethyl) -8- (piperazin-1 
-yl) -1, 7-dihydropurin-6-one hydrochloride 
10 Using ethylene glycol instead of methanol in Example 86(e), the 

title compound was synthesized by the same method as used in Example 
86. 

^H-NMR(DMS0-d6) 

6 1.80 (s, 3H) 2.88 (t, J-8Hz, 2H) 3.29 (br.s, 4H) .3.49 (br.s, 
15 4H) 3.71 (t, J=6Hz, 2H) 4.18 (t, J=8Hz, 2H) 4.28 (t, J=6Hz, 2H) 4.97 

(s, 2H) 7.16-7.32 (m, 5H) 8.90 (br.s, 2H) 

Example 94 

7- (2-Butynyl) -2-dimethylamino-l- (2-phenylethyl) -8- (piperazin-l-yl) 
20 -1, 7-dihydropurin-6-one hydrochloride 

Using an aqueous solution of 50% dimethylamine instead of methanol 
in Example 86 (e) , the title compound was synthesized by the same method 
as used in Example 86. 

^H-NMR(DMS0-d6) 

25 5 1.80 (s, 3H) 2.60 (s, 6H) 2.89 (t, J=8Hz, 2H) 3.28 (br.s, 4H) 

3.49 (br.s, 4H) 4.26 (t, J=8Hz, 2H) 4.98 (s, 2H) 7.06-7.27 (m, 5H) 8.93 
(br.s, 2H) 

Example 95 

30 7- (2-Butynyl) -2-chlQro-8- (piperazin-l-yl) -1, T-dihydropurin-S-one 
trif luoroacetate 
(a) t-Butyl 

4- [7- (2-butynyl) -2-chloro-6-Qxo-6/ 7-dihydro-lH-purin-8-yl] piperazi 
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ne-l-carboxylate 

A mixture consisting of 1.0 g of t-butyl 4- [7- (2-butynyl ) 
-2, 6-dichloro-7H-purin-8-yl] piperazine-l-carboxylate, 580 mg of 
sodium acetate, and 10 ml of dimethyl sulfoxide was stirred in an oil 
5 bath at 80 °C for 24 hours. The reaction solution was extracted with 
ethyl acetate and water. The organic layer was washed with water and 
then with saturated brine, then was dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography using 50 to 70% ethyl 
10 acetate/hexane and crystallized with ethyl acetate-hexane to give 800 
mg of the title compound. 

^H-NMR(CDCl3) 

51.49 (s, 9H) 1.83 (t, J=2Hz, 3H) 3.44, (br.s, 4H) 3.56-3.63 (m, 
■ 4H) 4.94 (q, J=2Hz, 2H) 
15 (b) 

1- (2-Butynyl) -2-chloro-8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 

trifluor pace t ate 

8 mg of t-butyl 

4- [7^ (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piperazi 
20 ne-l-carboxylate was dissolved in trif luoroacetic acid, and the 

solution was concentrated. The residue was, purified by reverse-phase 
high performance liquid chromatography (using an acetonitrile-water 
mobile phase (containing 0.1% trif luoroacetic acid)) to give 3.45 mg 
of the title compound. 
25 y[S m/e (ESI) 307 (MH^-CFsCOOH) 

Example 96 

2- [7- (2-Butynyl) -2-dimethylamino-6-oxo-8- (piperazin-l-yl) -6, 7-dihy 
dropurin-l-ylmethyl] benzonitrile hydrochloride 

30 (a) t-Butyl 

4 - [7 - (2-butynyl) -2-chloro-l- (2-cyanobenzyl) -6-oxo-6, 7-dihy.dro-lH-p 
urin-8-yl] piperazine-l-carboxylate 

A mixture consisting of 100 mg of t-butyl 
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4- [7- (2-butynyl) -2-chloro-6-oxo-5, 7-dihydro-lH-purin~8-yl ] piperazi 
ne-l-carboxylate, 60 mg of 2-cyanobenzyl bromide, 68 mg of anhydrous 
potassium carbonate, and 1 ml of N, N-dimethylf ormamide was stirred at 
room temperature for 4 hours. Ethyl acetate/hexane (1/1) and water 
5 were added to the reaction solution. The insoluble material was removed 
by filtration. The filtrate was extracted with ethyl acetate. The 
organic layer was washed with water and then with saturated brine, dried 
over anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
10 using 30 to 50% ethyl acetate/hexane to give 50 mg of the title compound. 
^H-NMR(CDCl3) 

6 1.49 (s, 9H) 1.83 (t, J=2Hz, 3H) 3.43-3.49 (m, 4H) 3.58-3.64 
(m, 4H) 4.95 (q, J=2Hz, 2H)-5.72 (s, 2H) 7.06 (d, J=8Hz, IH) 7.39 (t, 
J=8Hz, IH) 7.51 (t, J-8HZ, IH) 7.71 (d, J=8Hz, IH) 
15 ■ (b) t-Butyl 

4- [7- (2-butynyl) -1- (2-cyanobenzyl) -2-dimethylamino-6-oxo-6, 7-dihyd 

ro-lH-purin-8-yl] piper a zine-l-carboxy late 

A mixture consisting of 8 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l- (2-cyano 

20 benzyl ) -6-oxo-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate, 
20 \xl of an aqueous solution of 50% dimethylamine, and 0.2 ml of 
N, N-dimethylformamide was stirred at room temperature for 2 hours. The 
reaction solution was extracted with ethyl acetate and water. The 
organic layer was washed with water and with saturated brine, and 

25 concentrated. The residue was separated by silica gel thin-layer 

chromatography using 70% ethyl acetate/hexane to give 6.5 mg of the 
title- compound. 

^H-NiyiR(CDCl3) 

5 1.50 (s, 9H) 1.81 (t, J=2Hz, 3H) 2.73 (s, 6H) 3.38-3.45 (m, 4H) 
30 3.56-3.64 (m, 4H) 4.91, (q, J=2Hz, 2H) 5.55 (s, 2H) 7.07 (d, J=8Hz, 
IH) 7,32 (t, J=8Hz, IH) 7.46, (t, J=8Hz, . IH) 7.65 (d, J=8Hz, IH) 
(c) 

2- [7- (2-Butynyl) -2-dimethylamino-6-oxo-8- (piperazin-l-yl) -6, 7-dihy 
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dropurin-l-ylmethyl] benzonitrile hydrochloride 

6.5 mg of t-butyl 
4- [7- {2-butynyl) -1- (2-cyanobenzyl) -2-dimethylamino-6-oxo-6, 7-dihyd 
ro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0 . 5 ml of 
5 trif luoroacetic acid, and the mixture was allowed to stand at room 
temperature for 20 minutes. The reaction solution was concentrated, 
and the residue was purified by reverse-phase column chromatography 
using 20 to 80% methanol/water (containing 0.1% concentrated 
hydrochloric acid) to give 6.4 mg of -the title compound. 
10 ^H-NMR(DMS0-d6) 

5 1.76 (s, 3H) 2.69 (s, 6H) 3.28 (br.s, 4H) 3.51 (br.s, 4H) 4.91 
(s, 2H) 5.40 (s, 2H) 7.04 (d, J=8Hz, IH) 7.43 (t, J=8Hz, IH) 7.60 (t, 
J=8Hz, IH) 7.83 (d, J=8Hz, IH) 8.90 (br.s, 2H) 

15 Example 97 
Methyl 

[7-' (2-butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihy 
dro-lH-purin-2-ylsulf anyl] acetate hydrochloride 

Using methyl thioglycolate instead of dimethylamine and using 
20 anhydrous potassium carbonate as a base in Example 96(b), the title 
compound was synthesized by the same method as used in Example 96. 

^H-NMR(DMS0-d6) 

5 1.79(8, 3H) 3.29 (br.s, 4H) 3.56 (br.s, 4H) 3.65 (s, 3H) 4.12 
(s, 2H) 4.99 (s, 2H) 5.48 (s, 2H) 7.10 (d, J=8Hz, IH) 7.50 (t, J=8Hz, 
25 IH) 7.65 (t, J=8Hz, IH) 7.92 (d, J=8Hz, IH) 8.95 (br.s, 2H) 

Example 98 

2- [7- (2-Butynyl) -2-methoxy-6-oxo-8- (piperazin-l-yl) -6, 7-dihydropur 
in-l-ylmethyl] benzonitrile hydrochloride 
30 Using methanol instead of dimethylamine and using anhydrous 

potassium carbonate as a base in Example 96(b) , the title compound was 
synthesized by the same method as used in Example 96. 
^H-NMR(DMS0-d6) 
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5.1.79 (s, 3H) 3.28 (br.s, 4H) 3.48-3.56 (m, 4H) 3.91 (s, 3H) 4.97 
(s, 2H) 5.32 (s, 2H) 7.19 (d, J=8Hz, IH) 7.48 (t, J=8Hz, IH) 7.63 (t, 
J=8Hz, IH) 7.87 (d, J=8Hz, IH) 9.05 (br.s, 2H) 

5 Example 99 
Methyl 

[7- (2-butynyl) -l-cyanomethyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
lH-purin-2-ylsulf anyl] acetate hydrochloride 

(a) t-Butyl 

10 4- [7- (2-butynyl) -2-chloro-l-cyanomethyl-6-oxo-6, 7-dihydro-lH-purin 
-8-yl] piperazine-l-carboxylate 

Using bromoacetonitrile instead of dimethylamine in Example 96 (b) , 
the title compound was synthesized by the. same method as used in Example 
96(a).. 
15 ■ ^H-NMR(CDCl3) 

6 1.49 (s, 9H) 1.84 (t, J=2Hz, 3H) 3.43-3.49 (m, 4H) 3.58-3.63 
(m, 4H). 4.91 (q, J=2Hz, 2H) 5.18 (s, 2H) 

(b) Methyl 

[7- (2-butynyl) -l-cyanomethyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
20 lH-purin-2-ylsulf anyl] acetate hydrochloride 

Using the compound obtained in Example 99(a) described above 
instead of the compound obtained in Example 96(a) in Example 97, the 
title compound was synthesized by the same method as used in Example 
97. 

25 ^H-NMR(DMS0-d6) 

5 1.80 (s, 3H) 3.29 (br.s, 4H) 3.55 (br.s, 4H) 3.68 (s, 3H) 4.22 
(s, 2H) 4.98 (s, 2H) 5.21 (s, 2H) 8.93 (br.s, 2H) 

Example 100 
30 Methyl . 

[1, 7 -bis (2-butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-purin- 
2-ylsulf anyl] acetate hydrochloride 
(a) t-Butyl 
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4- [1, 7-bis (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] pip 
era zine-l-carboxy late 

Using l-bromo-2-butyne instead of 2-cyanobenzyl bromide in 
Example 96(a), the title compound was synthesized by the same method 
5 as used in Example 96(a). 

^H-NMR(CDCl3) 

5 1.49 (s, 9H)'1.80 (t, J=2Hz, 3H) 1.83 (t, J=2Hz, 3H) 3.40-3.45 
(m, 4H) 3.57-3.62 (m, 4H) 4.93 (q, J=2Hz, 2H) 4.98 (q, J=2Hz, 2H) 
(b) Methyl 

10 [1, 7-bis (2-butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-purin- 
2-ylsulf anyl] acetate hydrochloride 

Using the compound obtained in Example 100(a) described above 
instead of the compound obtained in Example 96(a) in Example 97, the 
title compound was synthesized by the same method as used in Example 

15 97. 

^H-NMR(DMS0-d6) 

6 1.79 (s, 6H) 3.28 (br.s, 4H) 3.53 (br.s, 4H) 3.67 (s, 3H) 4.15 
(s, 2H) 4.83 (s, 2H) 4.98 (s/ 2H) 9.02 (br.s, 2H) 

20 Example 101 

1, 7-Bis (2-butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-purine- 
2-carbonitrile hydrochloride 

Using sodium cyanide instead of methyl thioglycolate in Example 
100, the title compound was synthesized by the same method as used in 
25 Example 100. 

^H-NMR(DMS0-d6) 

5 1.81 (s, 3H) 1.82 (s, 3H.) 3.28 (br.s, 4H) 3.56-3.63 (m, 4H) .4.95 
(q, J=2Hz, 2H) 5.07 (q, J=2Hz, 2H) 9.04 (br.s, 2H) 



30 Example 102 

1, 7-Bis (2-butynyl) -2-methoxy-8- (piperazin-l-yl) -1, 7-dihydropurin-6 



-one hydrochloride 

Using methanol instead of methyl thioglycolate and using sodium 



170 



hydride as the base in Example 100, the title compound was synthesized 
by the same method as used in Example 100. 
^H-NMR(DMS0-d6) 

5 1.75 (s, 3H) 1.80 (s, 3H) 3.28 (br.s, 4H) 3.47-3.55 (m, 4H) 3.98 
5 (s, 3H) 4.66 (s, 2H) 4.96 (s, 2H) 9.01 (br.s, 2H) 

' Example 103 
Methyl 

[l-allyl-7- (2-butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pur 
10 in-2-ylsulfanyl] acetate hydrochloride 

(a) t-Butyl 

4- [l-allyl-7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] 
' piperazine-l-carboxylate 

Using allyl bromide instead of 2-cyanobenzyl bromide in Example 
15 96(a) , the title compound was synthesized by the same method as used 
in Example 96(a) . 
^H-NMR(CDCl3) 

5l.49,(s, 9H) 1.83 (t, J=2Hz, 3H) 3 . 38-3 . 45 . (m, 4H) 3.55-3.63 
(m, 4H) 4.90 (d, J=5Hz, 2H) 4.93 (q, J=2Hz, 2H) 5.19-5.29 (m, 2H) 5.93. 
20 (ddt, J=10, 17, 5Hz, IH) 

(b) Methyl ^ 
[l-allyl-7- (2-butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pur 

. in-2-ylsulf anyl ] acetate hydrochloride 

Using the compound obtained in Example 103(a) described above 
25 instead of the compound obtained in Example 96(a) in Example 97, the 
title compound was synthesized by the same method as used in Example 
■97. 

^H-NMR(DMS0-d6) 

5 1.79 (s, 3H) 3.27 (br.s, 4H) 3.48-3.56 (m, 4H) 3.66 (s, 3H) 4.12 
30 (s, 2H) 4.70 (d, J=5Hz, 2H) 4.98 (br.s, 2H) 5.07 (d, J=17Hz, IH) 5.21 
(d, J=10Hz, IH) 5.89 (ddt, J=10, 17, 5Hz, IH) 9.07 (br.s, 2H) 

Example 104 
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l-Allyl-7- (2-butynyl) -6-0x0-8- (piperazin-l-yl) -6, T-dihydro-lH-puri 
ne-2-carbonitrile hydrochloride 

The title compound was synthesized by using sodium cyanide, 
instead of allyl bromide by the same method as used in Example 103. 
5 ^H-NMR(DMS0-d6) 

5 1.81 (t, J=2Hz, 3H) 3.29 (br.s, 4H) 3.57-3.64 (m, 4H) 4.81 (d, 
J=5Hz, 2H) 5.04-5.10 (m, 3H) 5.26 (d, J=10Hz, IH) 6.00 (ddt, J=10, 17, 
5Hz, IH) 9.12 (br.s, 2H) 

10 Example 105 

l-Allyl-7- (2-butynyl) -2-methoxy-8- (piperazin-l-yl) -1, 7-dihydropuri 
n-6-one hydrochloride 

Using methanol instead of methyl thioglycolate and using sodium 
hydride as a base in Example 103, the title compound was synthesized 
15 by the same method as used in Example 103. 

^H-NiyiR(DMS0-d6) 

5 1.79 (t, J=2Hz, 3H) 3.27 (br.s, 4H) 3.48-3.56 (m, 4H) 3.93 (s, 
3H) 4.55 (d, J=5Hz, 2H) 4.94-5.02 (m, 3H) 5.12 (d, J=10Hz, IH) 5.87 
(ddt, J=10, 17, 5Hz, IH) 9.04 (br.s, 2H) 

20 

Example 106 
Methyl 

[7- (2-butynyl) -1- ( 2-methoxyethyl ) -6-0x0-8- (piperazin-l-yl) -6, 7-dih 
ydro-lH-purine-2-ylsulf anyl ] acetate hydrochloride 
25 (a) t-Butyl 

4- [7- (2-butynyl) -1- (2-methoxyethyl) -2-chloro-6-oxo-6, 7-dihydro-lH- 
purin-8-yl] piperazine-l-carboxylate 

Using 2-bromoethyl methyl ether instead of 2-cyanobenzyl bromide 
in Example 96 (a) , the title compound was synthesized by the same method 
30 as used in Example 96(a). 

^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t, J=2Hz, 3H) 3.36 (s, 3H) 3.39-3.45 (m, 4H) 
3.56-3.61 (m, 4H) 3.69 (t, J=6Hz,- 2H) 4.50 (t, J=6Hz, 2H) 4.92 (q, J=2Hz, 
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2H) 

(b) Methyl 

[7- (2-butynyl) -1- (2-methoxyethyl) -6-0x0-8- (piperazin-l-yl) -6, 7~dih 
ydro-lH-purine-2-ylsulfanyl] acetate hydrochloride 
5 Using the compound obtained in Example 106(a) described above 

instead of the compound obtained in Example 96 (a) ^ in Example 97, the 
title compound was synthesized by the same method as used in Example 
97. 

^H-NMR{DMS0-d6) 

10 6 1.80 (s, -SH) 3.25-3.32 (m, 7H) 3.50-3.55 (m, 4H) 3.61 (t, J=6Hz, 

2H) 3.67 (s, 3H) 4.14 (s, 2H) 4.25 (t, J=6Hz, 2H) 4.98 (s, 2H) 9.00 
(br.s, 2H) 

Example 107 

15 7- (2-Butynyl) -1- (2-methoxyethyl) -6-0x0-8- (piperazin-l-yl) -6, 7-dihy 
dro-lH-purine-2-carbonitrile hydrochloride 

Using sodium cyanide instead of methyl thioglycolate in Example 
106, the title compound was synthesized by the same method as used in 
Example 106. 
20 ^H-NMR(DMS0-d6) 

. 5 1.81 (s, 3H) 3.25 (s, 3H) 3.29 (br.s, 4H) 3.55-3.64 (m, 6H) 4.34 
(t, J=5Hz, 2H) 5.08 (s, 2H) 9.05 (br.s, 2H) 

Example 108 

25 7- (2-Butynyl) -1- (2-methoxyethyl) -2-methoxy-8- (piperazin-l-yl) -1,7- 
dihydropurin-6-one hydrochloride 

Using methanol instead of methyl thioglycolate and using anhydrous 
potassium carbonate as the base in Example 106, the title compound was 
synthesized by the same method as used in Example 106. 
30 ^H-NiyiR(DiyiS0-d6) 

5 1.79 (s, 3H) 3.23 (s, 3H) 3.27 (br.s, 4H) 3.46-3.55 (m, 6H) 3.94 
(s, 3H) 4.13 (t, J=6Hz, 2H) , 4.96 (s, 2H) , 9.03 (br.s, 2H) 
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Example 10 9 

V-Benzyl-l-methyl-S- (piperazin-l-yl) -1, 7-ciihydropurin-6-one 
trif luoroacetate 

(a) 7-Benzyl-l^ 7-dihydropurin-6-one 
5 18.23 g of inosine was dissolved in 90 ml of dimethyl sulfoxide, 

and 16 ml of benzyl bromide was added thereto. The mixture was stirred 
at room temperature overnight. The reaction solution was poured into 
3 L of ethyl acetate. The resulting supernatant was removed and the 
precipitated oil was dissolved in 10% hydrochloric acid (135 ml) . The 

10 solution was heated at 70*^C with stirring for 4 hours. The solution 
was cooled to room temperature, and then neutralized to pH 7 using a 
5N aqueous sodium hydroxide solution. The precipitated solid was 
collected by filtration, and dried to give 12.748 g of the title 
compound. 

15 (b) t-Butyl 

4- (7-benzyl-6-oxo-6, 7-dihydro-lH-purin-8-yl) piperazine-l-carboxyla 
te 

12.748 g of 7-benzyl-l, 7-dihydropurin-6-one was dissolved in 150 
ml of N,N-dimethylf ormamide, and 7 . 9 g of N-chlorosuccinimide was added 

20 thereto. The reaction solution was stirred overnight, and then diluted 
with ethyl acetate. The solution was washed with water and IN 
hydrochloric acid, and dried over anhydrous magnesium sulfate. The 
solution was filtered, and the filtrate was concentrated to give 6.103 
g of 7-benzyl-8-chloro-l, 7-dihydropurin-6-one . This compound was 

25 combined with 20 g of t-butyl piperazine-l-carboxylate, and the mixture 
was heated at 150°C. After being stirred for one hour, the reaction 
mixture was combined with ethyl acetate and water, and partitioned. 
The organic layer was washed with IN hydrochloric acid, and dried over 
anhydrous magnesium sulfate. After filtration, the filtrate was 

30 concentrated. The residue was purified by silica gel column 

chromatography. Thus, 1.539 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-methanol (10:1). 
^H-NMR(CDCl3) 
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5 1.39 (s, 9H) 3.07-3.10 (m, 4H) 3.35-3.39 (m, 4H) 5.44 (s, 2H) 
7.16-7.18 (m, 2H) 7.22-7.32 (m, 3H)' 7.91 (s, IH) 12.18 (s, IH) 
(c) 7-Ben2yl-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 
trif luoroacetate 
5 15 mg of t-butyl 

4- (7-benzyl-6-oxo-6, 7-dihydro-lH-purin-8-yl) piperazine-l-carboxyla 
te was dissolved in 1 ml of N, N-dimethylf ormamide, and 10 mg of sodium 
hydride and 10 |il of methyl iodide were added thereto. The mixture was 
stirred at room temperature for 3 days, then ethyl acetate and water 

10 were added and the layers separated. The organic layer was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The solution 
was concentrated. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 4.31 mg of the 

15 title compound. 

MS m/e (ESI) 325 (MH^'-CFaCOOH) 

Example 110 

7-Benzyl-l'-ethyl-8- (piperazin-l-yj) -1, 7-dihydropurin-6--one 
20 trif luoroacetate 

The title compound was obtained by using iodoethane, instead of 
methyl iodide, by the same method as used in Example 109. 

MS m/e (ESI) 339 (MH^'-CFaCOOH) 

25 Example 111 
Ethyl 

[7-benzyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydropurin-l-yl] acetate 
trif luoroacetate 

The title compound was obtained by using ethyl bromoacetate, 
30 instead of methyl iodide, by the same method as used in Example 109. 
MS m/e (ESI) 397 (MR'^-CFsCOOH) 

Example 112 
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7-Benzyl-l- (2-methQxyethyl ) -8- (piperazin-l-yl) -1, 7-dihydropurin-6- 
one trif luoroacetate 

The title compound was obtained by using 2-methoxyethyl bromide, 
instead of methyl iodide, by the same method as used in Example 109. 
5 MS m/e (ESI) 369 (MH^'-CFaCOOH) 

Example 113 

7-Benzyl-l- (2-propynyl) -8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 
trif luoroacetate 

10 The title compound was obtained by using propargyl bromide, 

instead of methyl iodide, by the same method as used in Example 109. 
MS m/e (ESI) 34 9(MH''-CF3COOH) 

Example 114 

15 7-Benzyl-l-cyanomethyl-8- (piperazin-l-yl) -1, 7-dihydropurin-6-one 
trif luoroacetate 

The title compound was obtained by using bromoacetonitrile, 
instead of methyl iodide, by the same method as used in Example 109. 

m m/e (ESI) 350 (MH^'-CFaCOOH) 

20 

Example 115 

3- (2-Butynyl) -5 -methyl -2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-d 
] pyridazin-4-one trif luoroacetate 

(a) Ethyl 2-bromo-3- (2-butynyl) -5-cyano-3H-imidazole-4-carboxylate 
25 4.56 ml of sulfuric acid was added to 170 ml of ethanol containing 

16.80 g of 2-bromo-lH-imidazole-4 , 5-dicarbonitrile [CAS No. ^ 
50847-09-1] , and the mixture was heated under reflux for 48 hours. The 
solution was cooled, and then 500 ml of ethyl acetate and 200 ml of 
water were added, thereto . The organic layer was dried over anhydrous 
30 magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was dissolved in N, N-dimethylf ormamide, and 14.1 g of 
potassium carbonate and 8 . 6 ml of 2-butynyl bromide were added thereto. 
The mixture was stirred at room temperature for 18 hours. 500 ml of 
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ethyl acetate was added to the solution, and the mixture was washed 
three times with 300 ml of water, and then with 300 ml of a saturated 
sodium chloride solution. Then, the solution was dried over anhydrous 
magnesium sulfate, and filtered. The filtrate was concentrated under 
5 reduced pressure. The residue was purified by silica gel column 

chromatography. Thus, 4.09 g of the title compound was obtained from 
the fraction eluted with hexane-ethyl acetate (9:1). 
^H-NMR(CDCl3) 

5 1.43 (t, J=7.2Hz, 3H) 1.81 (s, 3H) 4.47 (q, J=7.2Hz, 2H) 5.16 
10 (s, 2H) 

(b) t-Butyl 

4- [1- (2-butynyl) -4-cyano-5"ethoxycarboxyl-lH"imidazol-2-yl] piperaz 
ine-l-carboxylate 

4.09 g of ethyl ' 

15 2-bromo-3- (2-butynyl) -5-cyano-3H-imidazole-4-carboxylate • was 

combined with 7.70 g of t-butyl piperazine-l-carboxylate, and the 
mixture was heated to 150°C with stirring for 50 minutes. The reaction 
mixture was dissolved in toluene. The mixture was purified by silica 
gel column chromatography. Thus, 4.47 g of the title compound was 

20 obtained from the fraction eluted with hexane-ethyl acetate (2:1). 
^H-NMR(CDCl3) 

81.43 (t, J=7.2Hz, 3H) 1.47 (s, 9H) 1.82 (t, J=2.3Hz, 3H) 3.08-3.13 
(m, 4H) 3.57-3.61 (m, 4H) 4.44 (q, J=7.2Hz, 2H) 4.89 (q, J=2.3Hz, 2H) 

(c) t-Butyl 

25 4- [ 1- (2-butynyl) -5-ethoxycarbonyl-4-thiocarbamoyl-lH-imidazol-2-yl 
] piperazine-l-carboxylate 

5 ml of an aqueous solution of 50% ammonium sulfide was added to 
a 20-ml ethanol solution containing 0.80 g of t-butyl 
4- [1- (2-butynyl) -4-cyano-5-ethoxycarbonyl-lH-imidazol-2-yl] 

.30 piperazine-l-carboxylate, and the mixture was heated at 60°C for 14 
hours. 100 ml of ethyl acetate and 50 ml of water were added to the 
mixture, and the organic layer was washed successively with 50 ml of 
water and 50 ml of a saturated sodium chloride solution. The reaction 
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solution was dried over anhydrous magnesium sulfate, then filtered. 
The filtrate was concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography. Thus, 0.58 g of the title 
compound was obtained from the fraction eluted with hexane-ethyl 
5 acetate (3:2) . 

^H-NMR(CDCl3) 

51.43 (t, J=7.2Hz, 3H) 1.48 (s, 9H) 1.82 (t, J=2.3Hz, 3H) 3.12-3.16 
(m, 4H) 3,54-3.59 (m, 4H) 4.44 (q, J=7.2Hz, 2H) 4.89 (q, J=2.3Hz, 2H) 
7.41 (br.s, IH) 8.88 (br.s, IH) 
10 (d) t-Butyl 

4 - [1- (2-butynyl) -5-ethoxycarbonyl-4 -methyl sulfanylcarbonimidoyl-lH 
-imidazol-2-yl] piperazine-l-carboxylate 

0.235 of trimethyl oxonium tetraf luoroborate was added to a 20-ml 
dichloromethane solution of 0.58 g of t-butyl 

4- [1- {2-butynyl) -5-ethoxycarbonyl-4-thiocarbamoyl-lH-imidazol-2-yl 
] piperazine-l-carboxylate, and the mixture was stirred at room 
temperature for 18 hours. 50 ml of dichloromethane was added to the 
solution, and the mixture was washed with 20 ml of a saturated sodium- 
bicarbonate solution. The mixture was dried over anhydrous" magnesium 
sulfate, and concentrated under reduced pressure to give 0.55 g of the 
title compound. 

^H-NMR(CDCl3) 

5 1.41 (t,. J-7.2HZ, 3H) 1.47 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 2.39 
(s, 3H) 3.12-3.16 (m, 4H) 3.56-3.59 (m, 4H) 4.42 (q, J=7.2Hz, 2H) 4.80 
(q, J=2.3Hz, 2H) 

(e) t-Butyl 

4- [1- (2-butynyl) -5-ethQxycarbonyl-4-methylsulf anylcarbonyl-lH-imid 
azol-2-yl ] piperazine-l-carboxylate 

5 ml of a 2N aqueous solution of hydrochloric acid was. added to 
30 a 30-ml ethanol. solution of 0.55 g of t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4-methyl 

sulf anylcarbonimidoyl-lH-imidazol-2-yl] piperazine-l-carboxylate, 
and the mixture was heated at 60 °C for 5 hours. After the reaction 
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solution had been concentrated under reduced pressure, 25 ml of ethyl 
acetate and IN sodium hydroxide solution were added thereto. The 
aqueous layer was extracted with 25 ml of ethyl acetate, and the organic, 
■layers were combined together. The mixture was washed with 10 ml of 
5 a saturated sodium chloride solution containing 1 ml of IN sodium 
hydroxide solution, and dried over anhydrous magnesium sulfate. The 
solution was filtered, and the filtrate was concentrated, under reduced 
pressure. The residue was dissolved in 10 ml of dichloromethane, and 
0.10 ml of triethylamine and 0.256 g of di-t-butyl dicarbonate were 

10 added thereto. The mixture was stirred at room temperature for 15 hours, 
and then 25 ml of ethyl acetate was added thereto. The mixture was 
washed successively with 10 ml of O.IN hydrochloric acid, 10 ml of a • 
saturated sodium bicarbonate solution, and 10 ml of a saturated sodium 
chloride solution^ and then dried over anhydrous magnesium sulfate. 

15 The solution was concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography. Thus, 0.15 g of the title 
compound was obtained from the fraction eluted with hexane-ethyl 
acetate (4:1). 

^H-NMR(CDCl3) 

20 5 1.43 (t, J=7.1Hz,,3H) 1.48 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 2.40 

(s," 3H) 3.16-3.20 (m, 4H) 3.55-3.59 (m, 4H) 4.35 (q, J=7.1Hz, 2H) 4.80 
(q, J=2.3Hz, 2H) 
■ (f) t-Butyl 

4~ [1- (2-butynyl) -5-ethoxycarbQnyl-4-hydrQxymethyl-lH-imidazol-2-yl 
25 ] piperazine-l-carboxylate 

0.187 g of mercury (II) acetate and 0.090 of sodium borohydride 
were added to 8 ml of an ethanol solution containing 0.265 g of t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4-methylsulf anyl 

carbonyl-lH-imidazol-2-yl] piperazine-l-carboxylate at 0°C, and the 
30 mixture was stirred at room temperature for 4 hours. After 0.187 g 
of mercury (II) acetate and 0.090 of sodium borohydride had been added 
to the solution, the mixture was stirred at room temperature for 15 
hours. 100 ml of ethyl acetate and 50 ml of 0.5N hydrochloric acid 
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were added to the solution, and the organic layer was washed successively 
with 50 ml of water and 50 ml of a saturated sodium chloride solution. 
The mixture was dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. 0.172 g of the starting material 
was collected from the fraction eluted with hexane-ethyl acetate (4:1) . 
Then, 0 . 061 g of the title compound was obtained from the fraction eluted 
with hexane-ethyl acetate (1:4). 
^H-NMR(CDCl3) 

61.42 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 3.17-3.21 
(m, 4H) 3.41 (t, J=4.8Hz, IH) 3.56-3.60 (m, 4H) 4.36 (q, J=7.1Hz, 2H) 
4.75 (d, J=4.8Hz, 2H) 4.81 (q, J=2.3Hz, 2H) 

(g) t-Butyl 

4- [1- (2-butynyl) -5-ethoxycarbonyl~4-f ormyl-lH-imidazol-2-yl] pipera 
15 zine-l-carboxylate 

0.120 g of manganese dioxide was added to a 2-ml dichloromethane 
solution of 0.061 g of t-butyl 

4- [1- (2-butynyl) -5-ethoxycarbonyl-4-hydroxymethyl-lH-imidazol-2-yl 
] piperazine-l-carboxylate, and the mixture was stirred at room 

20 temperature for 15 hours. The reaction solution was filtered through 
celite, and the filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography. Thus, 0.055 
g of the title compound was obtained from the fraction eluted with 
hexane-ethyl acetate (7:3). 

25 ^H-NMR(CDCl3) 

51.42 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.82 (t, J=2.3Hz, 3H) 3.23-3.26 
(m, 4H) 3.55-3.59 (m, 4H) 4.45 (q, J=7.1Hz, 2H) 4.89 (q, J=2.3Hz, 2H) 
10.36 (s, IH) 

(h) t'Butyl 

30 4- [1- (2-butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyrid 
azin-2-yl] piperazine-l-carboxylate 

0.05 ml of methylhydrazine was added to a 2.5-ml ethanol solution 
of 0.055 g of t-butyl 
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4- [1- (2-butynyl) -5-ethoxycarbonyl-4-f ormyl-lH-imidazol-2-yl ] 
piperazine-l-carboxylate . The mixture was stirred at 80°C for 15 hours, 
and then heated at 130 °C for 14 hours. The reaction solution was 
concentrated under reduced pressure. Then, the residue was purified 
5 by silica gel column chromatography. Thus, 0.035 g of the title 
compound was obtained from the fraction eluted with hexane-ethyl 
acetate (1:1) . 

^H-NMR(CDCl3) 

8 1.52 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.38-3.42 (m, 4H) 3.61-3.64 
10 (m, 4H). 3.85 (s, 3H) 5.09 (q, J=2.3Hz, 2H) 8.13 (s, IH) 
MS m/e (ESI) 387.4 (MH^) 

(i) 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-d 
] pyridazin-4-one trif luoroacetate 

15 0.4 ml of trif luoroacetic acid was added to a 0.4-ml 

dichloromethane solution of 0.0351 g of t-butyl 

4- [1- (2-butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl] piperazine-l-carboxylate, and the mixture was stirred at 
room temperature for one hour. The solvent was concentrated. The 

20 residue was purified by reverse-phase high performance liquid 

chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 0.0295 g of the title compound. 
^H-NMR(CD30D) 

6 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 3.83 
25 (s, 3H) 5.15 (q, J=2.3Hz, 2H) 8.20 (s, IH) 
MS m/e (ESI) 287 . 09 (MH^'-CFaCOOH) 

Example 116 

5- Benzyloxymethyl-3- (2-butynyl) -2- (piperazin-l-yl) -3, 5-dihydro-imi 
30 dazQ [4, 5-d] pyridazin-4-one trif luoroacetate 

(a) 

5-Benzyloxymethyl-4-oxo-4 , 5-dihydroimidazo [4 , 5-d] pyridazine-l-sulf 
onic acid dimethylamide 



/ 
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2.08 g of triethylamine, 2 . 80 g of N, N-dimethyl sulf amoyl chloride, 
and 0.22 g of 4-dimethylaminopyridine were added to 50 ml of a 
dichloromethane solution of 3.04 g of 5-benzyloxy 

methylimmidazo [4, 5-d]pyridazin-4-one [CAS NO. 82137-50-6] (R. Paul 
5 Gagnier, Michael J. Halat, and Brian A. Otter Journal of Heterocyclic 

Chemistry, 21, p481, 1984), and the mixture was heated under reflux 

for 4 hours. 250 ml of ethyl acetate was added to the solution, and • 

the mixture was washed successively with 50 ml of an aqueous solution 

of IN hydrochloric acid, 50 ml of a saturated sodium bicarbonate solution, 
10 and 50 ml of a saturated sodium chloride solution. The mixture was 

dried over anhydrous magnesium sulfate, and concentrated under reduced 
• pressure. The residue was purified by silica gel column chromatography. 

Thus, 2 . 86 g of the title compound was obtained from the fraction eluted 

with hexane-ethyl acetate (2:3). 
15 ^H-NMR(CDCl3) 

5 2.98 (s, 6H) 4.77 (s, 2H) 5,74 (s, 2H) 7.30-7,39 (m, 5H) 8.21 

(s, IH) 8,46 (s, IH) 

(b) 

5-Benzyloxymethyl-2-chloro-4-oxo-4 , 5-dihydroimidazo [4, 5-d]pyridazi 
20 ne-l-sulf onic acid dimethylamide 

5.3 ml of n-butyl lithium (2.0 M cyclohexane solution) was added 
to a 150-ml tetrahydrofuran solution of 3.34 g of 

5-benzyloxymethyl-4-oxo-4 , 5-dihydroimidazo [4 , 5-d] pyridazine-l-sulf 
onic acid dimethylamide under a nitrogen atmosphere at -78 °C, and the 

25 mixture was stirred at -78°C for one hour. Then, 20 ml of a 

tetrahydrofuran solution of 3.26 g of hexachloroethane was added to 
this solution. The' mixture was allowed to warm to room temperature. 
25 ml of a 5%- aqueous solution of ammonium chloride was added to the 
solution, and the mixture was extracted with 50 ml of ethyl acetate. 

30 The organic layer was washed successively with 25 ml of water and 25 
ml of a saturated sodium chloride solution, and then dried over anhydrous 
magnesium sulfate. The organic liquid was concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography. 
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Thus, 2 . 31 g of the title compound was obtained from the fraction eluted 
with hexane-ethyl acetate (2:3), 
^H-NiyiR(CDCl3) 

5 3.12 (s, 6H) 4,77 {s, 2H) 5.70 (s, 2H) 7.30-7.39 (m, 5H) 8.48 
5 (s, IH) 

(c) t-Butyl 

4-' (6-benzyloxymethyl-7-oxo-6^ 7-dihydro-lH-imida20 [4^ 5-d] pyridazin- 
2-yl) piperazine-l-carboxylate 

A mixture consisting of 2.31 g of 5-benzyloxymethyl-2-chloro 

10 -4-OXO-4, 5-dihydroimidazo [4, 5-d] pyridazine-l-sulf onic acid 

dimethylamide and 4 . 49 g of t-butyl piperazine-l-carboxylate was heated 
at 150 °C under nitrogen atmosphere for 2.5 hours. The residue was 
purified by silica gel column chromatography. Thus, 1 . 94 g of the title 
compound was obtained from the fraction eluted with ethyl acetate. 

15 ^H-NMR{CDCl3) 

6 3.54-3.58 (m, 4H) 3.71-3.75 (m, 4H) 4.68 (s, 2H) 5.65 (s, 2H) 
7.25-7.35 (m, 5H) 8.21 (s, IH) 12.58 (br.s, IH) 

(d) t-Butyl 

4- [6-ben2yloxymethyl-l- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 

20 5-d] pyrida2in-2-yl] piperazine-l-carboxylate 

0.74 g of potassium carbonate and 0.078 g of 2-butynyl bromide 
were added to a 20-ml N, N-dimethylf ormamide solution of 0.216 g of 
t-butyl 4- ( 6-ben2yloxymethyl-7-oxo-6, 7-dihydro-lH-imidazo 
[4, 5-d]pyridazin-2-yl)piperazine-l-carboxylate, and the mixture was 

25 stirred at room temperature for 16 hours. Then, 50 ml of ethyl acetate 
was added to the solution. The organic layer was washed three times 
with 20 ml of water, and then with 10 ml of a saturated sodium chloride 
solution. The solution was dried over anhydrous magnesium sulfate, 
and then concentrated under reduced pressure. The residue was purified 

30 by silica gel column chromatography. Thus, 0.139 g of the title 
compound was obtained from the fraction eluted with hexane-ethyl 
acetate (3:2). 

^H-NMR(CDCl3) 
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5 1.50 (s, 9H) 1.86 (t, J=2.3Hz, 3H) 3.38-3.44 (m, 4H) 3.61-3.66' 
(m, 4H) 4.72 (s, 2H) 5.10 (q, J=2.3Hz, 2H) 5.65 (s, 2H) 7.25-7.38 (m, 
5H) 8.18 (s, IH) 

(e) 

5 5-Benzyloxyinethyl-3- (2-butynyl) -2- (piperazin-l-yl) -3, 5-dihydroimid 
azo [4 , 5-d] pyridazin-4-one trif luoroacetate 

0.0043 g of the title compound was obtained by treating 0.0073 
g of t-butyl 

4- [6-benzyloxymethyl-l- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 
10 5-d] pyridazin-2-yl] piperazine-l-carboxylate and purifying the 
product by the same method as used in Example. 115 (i). 
^H-NMR(CD30D) 

6 1.83 (t, J=2.3Hz, 2H) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 4.69 
(s, 2H) 5.15- (q, J=2.3Hz, 2H) 5.64 (s, 2H) 7.17-7.32 (m, 5H) 8.20 (s, 

15 IH) 

MS fli/e (ESI) 393.28 (MH^-CFsCOOH) 
Example 117 

3- (2-Butynyl) -2- (piperazin-l-yl) -3, 5°-dihydroimidazo [4 , 5-cl] pyrida-zi 
20 n-4-one trif luoroacetate 

8 ml of a dichloromethane solution of 0.123 g of t-butyl 

4- [6-benzyloxymethyl-l- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 

5- d] pyridazin-2-yl] piperazine-l-carboxylate was cooled to -78 °C under 
a nitrogen atmosphere^ and 1 . 9* ml of boron trichloride (1.0 M 

25 dichloromethane solution) was added thereto. The mixture was stirred 
at -78°C for five hours, and 10 ml of a 1:1 mixed solvent of 
dichloromethane-methanol was added thereto. The mixture was stirred 
at -78 °C for two hours, and then allowed to warm to room temperature. 
The solvent was concentrated under reduced pressure, and 10 ml of 

30 methanol was added thereto. Then, the solution was again concentrated 
under reduced pressure. The residue was dissolved in 3 ml of pyridine, 
and the mixture was heated under reflux for two hours. 0.3 ml of this 
solution was concentrated under reduced pressure. The residue was 
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purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 0.005 g of the title compound. 
^H-NMR(CD30D) 

5 5 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 5.16 

(q, J=2.3Hz, 2H) 8.21 (s, IH) 

MS m/e (ESI) 273.16 (MR'^-CFaCOOH) 

Example 118 

10 2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzamide hydrochloride 
(a) t-Butyl 

4- [7- (2-butynyl) -2- (2-carbamoylphenoxy) -l-methyl-6-oxo-6^ 7-dihydro 
-IH-purin-S-yl] piperazine-l-carboxylate 
15 200 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 2.0 ml of 

1- methyl-2-pyrrolidone, and 85 mg of salicylamide and 129 mg of 
potassium carbonate were added thereto. The mixture was stirred at 

20 100 °C for 2 hours. After the reaction mixture had been cooled to room 
temperature, 5.0 ml of water was added thereto. After the mixture had 
been stirred at room temperature for 1 hour, the white precipitate was 
collected by filtration. The resulting white solid was washed with 
water and ether to give of 221 mg of the title compound (89%) . 

25 ^H-NMR(DMS0-d6) 

5 1.43 (s, 9H) 1.79 (t, J=2,5Hz, 3H) 3.23-3.27 (m, 4H) 3.36 (s, 
3H) 3.48-3.52 (m, 4H) 4.95 (q, 2.5Hz, 2H) 6.59 (td, J=8.0, l.OHz, IH) 
6.63 (dd, J=8.0, l.OHz, IH) 7.14 (ddd, J=8.0, 7.5, 2.0Hz, IH) 7.80 (dd, 
J=7.5, 2.0Hz, IH) 
30 MS m/e (ESI) 522 (MH^) 

(b) 

2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzamide hydrochloride 
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210 mg of t-butyl 
4- [7- {2-butynyl) -2- (2-carbamoylphenoxy) -l-methyl-6-oxo-6, 7-dih.ydro 
-lH-purin-8-yl] piperazine-l-carboxylate was combined with 3.5 ml of 
methanol and 2.1 ml of 4N hydrochloric acid-ethyl acetate solution. 
5 After the mixture had been stirred at room temperature for 4 hours, 
the reaction solution was concentrated by flushing with nitrogen gas. 
The resulting residue was washed with ethanol and ethyl acetate to give 
177 mg of the title compound (96%) . 

^H-NMR(DMS0-d6) 

10 5 1.82 (t, J=2.3Hz, 3H) 3.28-3.32 (m, 4H) 3.48 (s, 3H) 3.54-3.58 

(m, 4H) 5.04 (q, 2.3H2, 2H) 6.96 (br.t, J=7.0Hz, IH) 6.99 (br.d, J=8.0Hz, 
IH) 7.46 (ddd, J=8.0, 7.0, 1.5Hz, IH) 7.93 (br.d, J=8.0Hz, IH) 
MS m/e (ESI) 422 (MH"'-HC1) 

15 Example 119 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-d 
] pyridazin-4-one 

(a) 5-Methyl-l-trityl-l , 5-dihydroimidazo [ 4 , 5-d] pyridazin-4-one 

78.8 g of 5-methyl-l, 5-dihydroimidazo [4, 5-d] pyridazin-4-one 
20 [CAS No. 76756-58-6] (Shih-Fong Chen and Raymond P. Panzica, Journal 
of Organic Chemistry 46, p24 67, 1981) was suspended in 2.5 L of 
dichloromethane at room temperature, and 78.8 of triethylamine was 
added thereto. 176 g of trityl chloride was added to the mixture, which 
was then stirred for three hours. 7.5 L of ethyl acetate was added 
25 to the mixture. After being washed successively with 3 L of water and 
3 L of a saturated sodium chloride solution, the mixture was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography. Thus, 
136.5 g of the title compound was obtained from the fraction eluted 
30 with hexane-ethyl acetate (20:80 to 0:100). 
^H-NMR(CDCl3) 

5 3.79 (s, 3H) 6.92 (s, IH) 7.07-7.13 (m, 6H) 7.32-7.40 (m, 9H) 
7.87 (s, IH) 
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(b) 

2-Chloro-5"methyl-l-trityl-l, 5-dihydroimidazo [4 ^ 5-d] pyridazin-4-on 
e 

220 ml of lithium hexamethyldisilazide (1.0 M tetrahydrof uran 
5 solution) was added to a 4-L tetrahydrof uran solution of 68.3 g of 
5-methyl-l-trityl-l, 5-dihydroimidazo [4 , 5-d] pyridazin-4-one at -75°C 
under a nitrogen atmosphere, and the mixture was stirred at -TS^'C for 
1 hour. Then, 200 ml of a tetrahydrof uran solution of 82.3 g of 
hexachloroethane was added to the solution. The mixture was allowed 

10 to warm to -20 °C. 5 L of 5% aqueous ammonium chloride was added, and 
the mixture was extracted with 4 .L of ethyl acetate. The organic layer 
was washed successively with 5 L of water and 5 L of a saturated sodium 
chloride solution. The solution was dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure. . The residue was 

15 suspended in 150 ml of t-butyl methyl ether, and then collected by 
filtration. The solid was washed twice with 100 ml of t-butyl methyl 
ether to give 69.7 g of the title compound. 
^H-NMR(CDCl3) 

5 3.78 (s, 3H) 5.81 (s, IH) 7.2.5-7.27 (m, 6H) 7.28-7.38 (m, 9H) 
20 (c) t-Butyl 

4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl ) pipe 
razine-l-carboxylate 

69.7 g of 2-chloro-5-methyl-l-trityl-l, 5-dihydroimidazo [4, 5-d] 
pyridazin-4-one was combined with 153,4 g of t-butyl 

25 piperazine-l-carboxylate, and the mixture was stirred and heated to 
100 °C under nitrogen atmosphere. When the reaction mixture became 
easily stirrable, the temperature was raised to 150°C. The mixture 
was kept at this temperature for one hour. The reaction solution 
allowed to cool and then suspended in 250 ml of t-butyl methyl ether. 

30 The suspended material was collected by filtration. The solid was 
washed twice with 200 ml of t-butyl methyl ether and three times with 
200 ml of water. The solid was again washed twice with 200 ml of t-butyl 
methyl ether, . and dried to give -50.3 g of the title compound. 



187 

^H-NiyiR(CDCl3) 

5 1.50 (s, 9H) 3.56-3.62 (m, 4H) 3.73-3.80 (m, 4H) 3.87 (s, 3H) 
8.16 (s, IH) 12.65 (br.s, IH) 

(d) t-Butyl 

5 4- [1- (2-butynyl) -6-methyl-7-oxo-6^ 7-dihydro-lH-imidazo [ 4 ^ 5-d]pyrid 
azin-2-yl] piperazine-l-carboxylate 

43.9 g of potassium carbonate and 27.8 ml of 2-butynyl bromide 
were successively added to a 5.5-L N, N-dimethylf ormamide solution of 
88.4 g of t-butyl 4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] 

10 pyridazin-2-yl) piperazine-l-carboxylate at IS^^C under a nitrogen 

atmosphere. The reaction solution was stirred at room temperature for 
22 hours, and then poured into 10 L of water. The mixture was extracted 
with 5 L of ethyl acetate. The organic layer was successively washed 
twice with 5 L of water> and with 5 L of a saturated sodium chloride 

15 solution. The aqueous layer was extracted twice with 3 L of ethyl 
acetate. The organic layers were combined together, and then dried 
over anhydrous magnesium sulfate. The organic layer was concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 54.3 g of the title compound was obtained from 

20 the fraction eluted with hexane-ethyl acetate (3:2 to 3:7). 
^H-NMR(CDCl3) 

5 1.52 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.38-3.42 (m, 4H) 3.61-3.64 
(m, 4H) 3.85 (s, 3H) 5.09 (q, J=2.3Hz, 2H) 8.13 (s, IH) 

(e) 

25 3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-d 
.] pyridazin-4-one 

200 ml of trif luoroacetic acid was added' to 200 ml of a 
dichloromethane solution containing 54.3 g of t-butyl 
4 - [1- (2-butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyrid 

30- azin-2-yl] piperazine-l-carboxylate, and the mixture was stirred at 
room temperature for 1 hour. The mixture was concentrated under reduced 
pressure, the residue was dissolved in 500 ml of ethyl acetate. 1 L 
of 10% aqueous sodium bicarbonate solution was gradually added. Then, 
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1 L of ethyl acetate and 500 ml of a 5N aqueous sodium hydroxide solution 
were added to the solution. The organic layer was separated. Then, 
the aqueous layer was extracted five times with 1 L of dichloromethane . 
The organic layers were combined together, washed with 500 ml of an 
5 aqueous solution of 2N sodium hydroxide, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The 
residue was recrystallized from ethyl acetate to give 30. 5g of the 
crystalline title compound. 
^H-NMR(CDCl3) 

10 6 1.84 (t, J=2.3Hz, 3H) 3.05-3.09 (m, 4H) 3.38-3.44 {m, 4H) 3.85 

(s, 3H) 5.06 (q, J=2.3Hz, 2H) 8.13 (s, 3H) 

Example 119-2 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3, S-dihydroimidazo [4, 5-d 

15 ] pyridazin-4-one toluene-4-sulf onate 

98.7 mg of 3- (2-butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5- 
dihydroimidazo [4, 5-d] pyridazin-4-one was dissolved in 1 ml of ethanol, 
and then 1 ml of an .ethanol solution of IQl mg of p-toluenesulf onic 
acid monohydrate was added thereto while the solution was being stirred . 

20 The mixture was cooled with ice for two hours while being stirred. The 
precipitate was collected by filtration, and then dried under reduced 
pressure at 50°C for one hour to give 153.2 mg of the title compound. 
^H-NMR (DMS0-d5) 

5 1.79 (t, J=2Hz, 3H) 2.27 (s, 3H) 3.25-3.35 (m, 4H) 3.50-3.54 (m, 
25 4H) 3.70 (s, 3H) 5.13 (d, J= 2 Hz, 2H) 7.10 (d, J= 8 Hz, 2H) 7.47^ 
(d, J= 8 Hz, 2H) 8.25 (s, IH) 8.79 (br.s, 2H) 

Furthermore, 107.95 mg of the title compound was recrystallized 
from acetone, yielding 84.9 mg of crystalline product. 



30 Example 120 

2- (3-Aminopiperidin-l-yl) -3- (2-butynyl) -5-methyl-3, 5-dihydroimidaz 



o [4, 5-d] pyridazin-4-one trif luoroacetate 
(a) 9H-fluoren-9-ylmethyl 
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3-t-butoxycarbonylaminopiperidine-l-carboxylate 

1,84 g of diisopropylethylamine and 4.71 g of 
diphenylphosphorylazide were added to 10 ml of a t-butanol solution 
of 5.01 g of 9H-f luoren-9-ylmethyl 3-carboxypiperidine-l-carboxylate, 
5 and the mixture was heated at SO'^C under a nitrogen atmosphere for 18 
hours. The reaction solution was cooled, and 150 ml of ethyl acetate 
was added thereto. The organic layer was washed successively with 100 
ml of 5% aqueous sulfuric acid, 100 ml of. 5% aqueous sodium bicarbonate 
solution, 100 ml of water, and 100 ml of a saturated sodium chloride 

10 solution, and then dried over anhydrous magnesium sulfate. The organic 
layer was concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography. Thus, 1.88 g of the title 
compound was obtained from the fraction eluted with hexane-ethyl 
acetate (4:1). 

15 ^H-NMR(CDCl3) 

5 1.45 (s, 9H) 1.45-1.72 (m, 3H) 1.82-1.87 (br.s, IH) 3.09-3.30 
(br.s, 2H) 3.58 (br.s, 2H) 3.82-3.98 (br.s, IH) 4.24 (t, J=7,2Hz, IH) 
4.27-4.48 (br.s, 2H) 4.52-4.59 (br.s, IH) 7.32 (dd,* J=10.3, 10.0 Hz, 
2H) 7.39 (t, J=10.0 Hz, 2H) 7.59 (d, J=10.0 Hz, 2H) 7.75 (d, J=10.3 

20 Hz, 2H) 

(b) t-Butyl piperidin-3-ylcarbamate 

25 ml of diethylamine was added to 250 ml of an ethanol solution 
of 1.88 g of 9H-fluoren-9-ylmethyl 

3-t-butoxycarbonylaminopiperidine-l-carboxylate, and the mixture was 
25 stirred at room temperature for 18 hours. After the solution had been 
concentrated under reduced pressure, the residue was ' dissolved in a 
mixture consisting of 150 ml of toluene and 100 ml of 10% aqueous citric 
acid solution. The aqueous layer was made alkaline with a 5N aqueous 
sodium hydroxide solution, and then extracted twice with 100 ml of 
30 dichloromethane . The organic layers were combined together, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure 
to give 0.7 9 g of the title compound. 
^H-NMR(CDCl3) 
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5 1.45 (s, 9H) 1.41-1.53 (m, 2H) 1.65-1.72 (m, IH) 1.79-1.86 (m, 
IH) 2.48-2.56 (m, IH) 2.64-2.70 (m, IH) 2.78-2.86 (m, IH) 3.06 (dd, 
J=12. 0,4.0 Hz, IH) 3.48-3.62 (br.s, IH) 4,71-4.88 (br.s, IH) 

(c) 

5 2- (3-Aminopiperidin-l-yl) -3- (2-butynyl) -5-methyl-3, 5-dihydroimidaz 
o [4, 5-d] pyridazin-4-one trif luoroacetate 

0.020 g of 2-chloro-5-methyl-l-trityl-l, 5-dihydroimidazo 
[4, 5-d] pyridazine-4-one and 0.040 g of t-butyl piperidin-3-ylcarbamate 
were combined together, and the mixture was heated under a nitrogen 

10 atmosphere at ISO'^C for 1 hour. The reaction mixture was purified by 
silica gel column chromatography. Thus, 0.016 g of t-butyl 
[1- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl) pip 
eridin-3-yl] carbamate was obtained from the fraction eluted with ethyl 
acetate. 0.0080 g of this compound was dissolved in 0.6 ml of 

15 N, N-dimethylf ormamide, and then 0.0038 g of potassium carbonate and 
0.003 ml of 2-butynyl bromide were added thereto. The mixture was 
stirred at room temperature for 18 hours. The reaction mixture was 
partitioned between 1 ml of ethyl acetate and 1 ml of water, and the 
organic layer was concentrated. The residue was dissolved in 0.5 ml 

20 of dichloromethane, and then 0.5 ml of trif luoroacetic acid was added 
thereto. After 1 hour, the reaction solution was concentrated. The 
residue was purified by reverse-phase high" performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 0.0046 g of the title compound. 

25 ^H-NMR(CDCl3) 

5 1.74-1.80 (br.s, 1H)1.82 (br.s, 3H) 1.96-2.19 (br.m, 3H)- 
3.43-3.79 (br.m, 5H) 3.86 (s, 3H) 5.05 (br.d, J=16.0Hz, IH) 5.23 (br.d, 
J=16.0 Hz, IH) 8..15 (s, IH) 

30 Example 121 

2- (3-Aminopiperidin-l-yl) -5-methyl-3- (3-methyl-2-butenyl) -3, 5-dihy 
droimidazo [4 ^ 5-d] pyridazin-4-one trif luoroacetate 

0.0034 g of the title compound was obtained using 0.0080 g of 
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t-butyl 

[1- (6-methyl-7-oxo-6, 7-dihydro~lH-imidazo [4, 5-d] pyridazin-2-yl) pip 
eridin-3-yl] -carbamate and 0.004. ml of 4-bromo-2-methyl-2-butene by 
the same method as used in Example 120. 
5 ^H-NMR(CDCl3) 

5 1.66-1.74 (br.s, IH) 1.76 (s, 3H) 1.80 (s, 3H) 1.96-2.20 (br.m, 
3H) 3.20-3.79 (br.m, 5H) 3.85 (s, 3H) 4.90-5.0.5 (m, 2H) 5.37-5.42 (m, 
IH) 8.15 (s, IH) 

10 Example 122 

2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzamide 

53.0 g of t-butyl 
4- [7- (2-butynyl) -2- (2-carbamoylphenoxy) -l-methyl-6-oxo-6, 7-dihydro 

15 -lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 160 ml of 
trif luoroacetic acid, and the mixture was stirred at room temperature 
for one hour. 1250 ml of a 2 M aqueous sodium hydroxide solution was 
added drop wise to the reaction solution, and the mixture was stirred 
at room temperature for one hour and 50 minutes. The resulting white 

20 precipitate was collected by filtration. The white solid was washed 
with water and then with ethanol, and dried at 60°C overnight to give 
42.8 g of the title compound. 
^H-NMR{DMS0-d6) 

6 1.78 (t, J=2.4 Hz, 3H) 2.82-2.86 (m, 4H) 3.18-3.22 (m, 4H) 3.36 
25 (s, 3H) 4.91 (q, 2.4 Hz, 2H) 6.58 (td, J=8.4, '1.2 Hz, IH) 6.63 (dd, 
J=8.0, 0.8 Hz, IH) 7.14 (ddd, J=8.0, 7.2, 2.0 Hz, IH) 7.80 (dd, J=7.6, 
2.0 Hz, IH) 

MS m/e (ESI) 422 (MH^) 



30 Example 123 

7- (2-Butynyl) -2- ( 3-hydroxypropylsulf anyl ) -l-methyl-8- (piperazin-l- 



yl) -1, 7-dihydropurin-6-one trif luoroacetate 
7 mg of t-butyl 
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4- [7- (2-butynyl) -2~chloro-l-methyl-6-oxo-6, 7-dihydro 
-IH-purin-S-yl] piperazine-l-carboxylate was dissolved in 0.15 ml of 
l-methyl-2-pyrrolidone, and then 20 |il of 3-mercapto-l-propanol and 
6 mg of potassium carbonate were added thereto. The mixture was stirred 
5 at room temperature for five hours. A saturated ammonium chloride 
solution was added to the reaction solution, and the mixture was 
extracted with ethyl acetate. The organic layer was concentrated, and 
0.5 ml of 5N aqueous hydrochloric acid was added to the residue. The 
mixture was concentrated by flushing with nitrogen gas. The residue 
10 was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 3.15 mg of the title compound. 
MS m/e (ESI) 377 (MH^-CFaCOOH) 

15 Example 124 

7- (2-Butynyl) -2- (2-hydroxypropylsulf anyl) -l-methyl-8- (piperazin-l- 
yl) ~lf 7-dihydropurin-6-one trif luoroacetate 

1.70 mg of the title compound was obtained by using 
l-mercapto-2-propanol, instead of 3-mercapto-l-propanol, by the same 
20 method as used in Example 123. 

MS m/e (ESI) 377 (MH^-CFsCOOH) 

Example 125 

• 7- (2-Butynyl) -2- (2, 3-dihydroxypropylsulf anyl ) -l-methyl-8- (piperazi 
25 n-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 

2.63 mg of the title compound was obtained by using 
3-mercapto-l, 2-propanediol, instead of 3-mercapto-l-propanol, by the 
same method as used in Example 123. 
MS m/e (ESI) 393 (MH^-CFaCOOH) 



Example 12 6 

3- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 



purin-2-ylsulf anyl] propionic acid trif luoroacetate 
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7 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l~methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
] piperazine-l-carboxylate was dissolved in 0,15 ml of 

1- methyl-2-pyrrolidone, and then 20 )il of 3-mercaptopropionic acid and 
5 6 mg of potassium carbonate were added thereto. The mixture was stirred 

at room temperature for five hours. A saturated ammonium chloride 
solution was added to the reaction solution, and the mixture was 
extracted with ethyl acetate.- The organic layer was concentrated, and 
the residue was dissolved in 0.40 ml of trif luoroacetic acid. The 
10 solution was concentrated by flushing with nitrogen gas. The residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 4.60 mg. of the title compound. 
MS m/e (ESI) 391 (MH^-CFaCOOH) 

15 

Example 127 

2- [7- (2-Butynyl) -l-methyl-e-oxo-S- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-ylsulf anyl ] propionic acid trif luoroacetate 

6.10 mg of the title compound was obtained by using 
20 2-mercaptopropionic acid, instead of 3-mercaptopropionic acid, by the 
same method as used in Example 126. 
MS m/e (ESI) 391 (MH^-CFaCOOH) 

Example 128 

.25 2-s-Butylsulf anyl-7- (2-butynyl) ~l-methyl-8- (piperazin-l-yl) -1, 7-di 

hydropurin-6-one trif luoroacetate 

4 . 68 mg of the title compound was obtained by using butane-2-thiol, 

instead of 3-mercaptopropionic acid, by the same method as used in 

Example 12 6. 
30 MS m/e (ESI) 375 (MH'^-CFaCOOH) 



Example 129 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2-propylsulf anyl-1, 7-dih 
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ydropurin-6-one trif luoroacetate 

4 . 61 mg of the title compound was obtained by using propane-l-thiol, 
instead of 3-mercaptopropionic acid, by the same method as used in 
Example 12 6. 
5 MS m/e (ESI) 361 (lyiH^-CFaCOOH) 

Example 130 

7- (2-Butynyl) -l-methyl-2-cyclopentylsulf anyl-8- (piperazin-l-yl) -1, 
7-dihydropurin-6-one trif luoroacetate 
10 5.15 mg of the title compound was obtained by using 

cyclopentanethiol, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 
MS m/e (ESI) 387 (MH^-CFgCOOH) 

15 Example 131 

7- (2-Butynyl) -2-dodecylsulf anyl-l-methyl-8- (piperazin-l-yl) -1, 7-di 
hydropurin-6-one trif luoroacetate 

4 . 96 mg of the title compound was obtained by using dodecane-l-thiol, 
instead of 3-mercaptopropionic acid, by the same method as used in 
20 Example 126- 

MS m/e (ESI) 487 (MH^-CFaCOOH) 

Example 132 

2- (2-Aminoethylsulf anyl) -7- (2-butynyl) -l-methyl-8- (piperazin-l-yl ) 
25 -1, 7-dihydropurin-6-Qne trif luoroacetate 

3.98 mg of the title compound was obtained by using 
2-aminoethanethiol, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 
MS m/e (ESI) 362 (MH^-CFaCOOH) 



Example 133 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (thiophen-2-ylsulf anyl 



) -1, 7-dihydropurin-6-one trif luoroacetate 
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5.11 mg of the title compound was obtained by using 
thiophene-2-thiol, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 

MS m/e (ESI) 401 (MH^'-CFsCOOH) 

5 

Example 134 

7- (2-Butynyl) -l-methyl-S- (piperazin-l-yl) -2- (IH- [1, 2, 4 ] triazol-3-y 
Isulfanyl) -1, 7-dihydropurin-6-one trif luoroacetate . 

2,54 mg of the title compound was obtained by using 
10 IH- [1, 2, 4] triazole-3-thiol, instead of 3-mercaptopropionic acid, by 
the same method as used in Example 126, 
MS m/e (ESI) 386 (MH"*'-CF3C00H) 

Example 135 

15 7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyridin-4-ylsulf anyl) 
-1, 7-dihydropurin-6-one trif luoroacetate 

0. 77 mg of the title compound was obtained by using pyridine-4-thiol, 
instead of 3-mercaptopropionic acid, by the same method as used in 
Example 126. 

20 MS m/e (ESI) 396 (MH^'-CFaCOOH) ^ 

Example 136 

7- (2-Butynyl) -l-methyl-2-phenylsulf anyl-8- (piperazin-l-yl) -1, 7-dih 
ydropurin-6-one trif luoroacetate 
25 1.44 mg of the title compound was obtained by using benzene thiol, 

instead of 3-mercaptopropionic acid, by the same method as used in 
Example 126. - i 

MS m/e (ESI) 395 (MH'^-CFaCOOH) ' ' ' 



30 Example 137 

(R) -2-Amino-3- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7 



-dihydro-lH-purin-2-ylsulf anyl] propionic acid trif luoroacetate 



4.38 mg of the title compound was obtained by using L-cystine, 
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instead of 3-mercaptopropionic acid, by the same method as used in 
Example 12.6. 

MS m/e (ESI) 406 (MH^'-CFsCOOH) 

5 Example 138 

7- (2-Butynyl) -2- (2'-methylpropylsulf anyl) -l-methyl-8- (piperazin-l-y 
1) -1, 7-dihydropurin-6-one trif luoroacetate 

4.52 mg of the title compound was obtained by using 

2- methylpropane-l-thiol, instead of 3-mercaptopropionic acid, by the 
10 same method as used in Example 126. 

MS m/e (ESI) 375 (MH^'-CFaCOOH) 

Example 139 

7- (2-Butynyl) -2- (1, 2-dimethyl 
15 propylsulf anyl) -l-methyl-8- (piperazin-l-yl)— 1, 7-dihydropurin-6-one 
trif luoroacetate 

3 •03" mg of the title compound was obtained by using 

3- methylbutane-2-thiol, instead of 3-mercaptopropionic acid, by the 
same method as used in Example 126. 

20 MS m/e (ESI) 389 (MR'^-CFaCOOH) 

Example 14 0 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyrimidin-2-ylsulf any 

1) -1, 7-dihydropurin-6-one trif luoroacetate 
25 3.60 mg of the title compound was obtained by using 

pyrimidine-2-thiol, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 
MS m/e (ESI) 397 (MH^'-CFaCOOH) 

30 Example 141 

7- (2-Butynyl) -2- ( lH-imidazol-2-ylsulf anyl) -l-methyl-8- (piperazin-l 
~yl) "1/ 7-dihydropurin~6-one trif luoroacetate 

5.75 mg of the title compound was obtained by using 
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lH-imidazole-2-thiol, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 
MS m/e (ESI) 385 (MH^-CFgCOOH) 

5 Example 142 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (thiazol-2-ylsulf anyl) 
-1, 7-dihydropurin-6-one trif luoroace^tate 

3 . 86 mg of the title compound was obtained by using thiazole-2-thiol, 
instead of 3-mercaptopropionic acid, by the same method as used in 
10 Example 126. 

MS m/e (ESI) 4 02 (MH^'-CFaCOOH) 

Example 143 

7- (2-Butynyl) -2- (furan-2-ylmethylsulf anyl) -l-methyl-8- (piperazin-1 
•15 -yl) -1, 7-dihydropurin-6-one trif luoroacetate 

.4.84 mg of the title compound was obtained by using 
(furan-2-yl)methanethiol, instead of 3-mercaptopropionic acid, by the 
same method as used in Example 126. 
MS m/e (ESI) 399 (MH^'-CFsCOOH) 

20 

Example 14 4 

2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl ) -6, 7-dihydro-lH- 
purin-2-ylsulf anyl] acetamide trif luoroacetate 

1.86 mg of the title compound was obtained by using 
25 2-mercaptoacetamide, instead of 3-mercaptopropionic acid, by the same 
method as used in Example 126. 
MS m/e (ESI) 376 (MH^'-CFaCOOH) 

Example 145 

30 7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- ( thiophen'-2-ylmethylsu 
Ifanyl) -1, 7-dihydropurin-6-one trif luoroacetate 

3.35 mg of the title compound was obtained by using 
(thiophen-2-yl)methanethiol, instead of 3-mercaptopropionic acid, by 
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the same method as used in Example 12 6. 
MS m/e (ESI) 415 (MH^-CFaCOOH) 

Example 14 6 

5 7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- [1- (thiophen-2-yl) ethy 
Isulfanyl] -1, 7~dihydropurin-6-Qne trif luoroacetate 

0.51 mg of the title compound was obtained by using 
1- (thiophen-2-yl) ethanethiol, instead of 3-mercaptppropionic acid, by 
the same method as used in Example 126. 
10 MS m/e (ESI) 429 (MH'^-CFgCOOH) 

Example 147 

7- (2-Butynyl) -l-methyl-2- (l-methyl-lH-imidazol-2-ylsulfanyl) -8- (pi 
perazin-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 
15 5 mg. of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 

dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.15 
ml of l-methyl-2-pyrrolidone, and then 10 mg of 

l-methyl-lH-imidazole-2-thiol and 8 mg of potassium carbonate were 
added thereto. The mixture was stirred at room temperature for five 

20 hours. A saturated ammonium chloride solution was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The organic 
layer was concentrated, and the residue was dissolved in 0.40 ml of 
trif luoroacetic acid. The solution was concentrated by flushing with 
nitrogen gas. The residue was purified by reverse-phase high 

25 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 3.75 mg of the 
title compound. 

MS m/e (ESI) 399 (MH^-CFsCOOH) 



30 Example 14 8 

7- (2-Butynyl) -l-methyl-2- (4-methylpyrimidin-2-ylsulfanyl) -8- (piper 



azin-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 



4.00 mg of the title compound was obtained by using 
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4- methylpyrimidine-2-thiol, instead of l-methyl-lH-imidazole-2-thiol, 
by the same method as used in Example 147. 

MS m/e (ESI) 411 (MR'^-CFaCOOH) 

5 Example 14 9 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyrazin-2-ylsulf anyl) 
-1, 7-dihydropurin-6-one trif luoroacetate 

4 • 00 mg of the title compound was obtained by using pyrazine-2-thiol, 
instead of l-methyl-lH-imidazole-2-thiol, by the same method as used 
10 in Example 147. 

MS m/e (ESI) 411(MH"'-CF3COOH) 

Example 150 

2- (Benzothiazbl-2-ylsulf anyl) -7- (2-butynyl) -l-methyl-8- (piperazin- 
15 l~yl) -1, 7~dihydropurin-6-one trif luoroacetate 

0,07 mg of the title compound was obtained by using 
benzothiazole-2-thiol, instead of l-methyl-lH-imidazole-2-thiol, by 
the same method as used in Example 147. 
ns m/e (ESI) 452 (MH^'-CFaCOOH) 

20 

Example 151 

2- (lH-benzimidazol-2-ylsulfanyl) -7- (2-butynyl) -l-methyl-S- (piperaz 
in-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 

3.18 mg of the title- compound was obtained by using 
25 lH-benzimida2ole-2-thiol, instead of l-methyl-lH-imidazole-2-thiol, 
by the same method as used in Example 147. 
MS m/e (ESI) 435 (MR'^-CFaCOOH) 

Example 152 

30 2- (5-Amino- [1, 3, 4] thiadiazol-2-ylsulfanyl) -7- (2-butynyl) -1-methyl- 

8- (piperazin-l-yl) -1^ 7-dihydropurin-6-one trif luoroacetate 

3.62 mg of the title compound was obtained by using 

5- amino- [1, 3, 4] thiadiazole-2-thiol, instead of 
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l-inethyl-lH-imidazole-2-thiol, by the same method as used in Example 
147. 

MS m/e (ESI) 418 (MR'^-CFaCOOH) 
5 Example 153 

6- [7- (2-Butynyl) -l-methyl^6-oxo-8- (piperazin-l-yl) 7-dihydro-lH- 
purin-2-ylsulfanyl] nicotinic acid trif luoroacetate 

1.01 mg of the title compound was obtained by using 

6- mercaptonicotinic acid, instead of l-methyl-lH-imidazole-2-thiol, 
10 by the same method as used in Example 147, 

MS m/e (ESI) 440 (MR'^-CFaCOOH) 

Example 154 

1- (2-Butynyl) -2- (4-methoxyphenylsulf anyl) -l-methyl-8- (piperazin-1- 
15 yl) -1, 7-dihydropurin-6-one trif luoroacetate 

4.14 mg of the title compound was obtained by using 
4-methoxybenzenethiol, . instead of l-methyl-lH-imidazole-2-thiol, by 
the same method as used in Example 14 7. 
MS m/e (ESI)' 425 (MH^'-CFsCOOH) 

2.0 . 

Example 155 

7- (2-Butynyl) -l-methyl-2- (4-nitrophenylsulf anyl) -8- (piperazin-l~yl 
) -1, 7-dihydropurin-6-one trif luoroacetate 

1.52 mg of the title compound was obtained by using 
25 4-nitrobenzenethiol, instead of l-methyl-lH~imidazole-2-thiol, by the 
same method as used in Example 147. 
MS m/e (ESI) 4 40 (MH'^-CFaCOOH) 

Example 156 

30 N- [2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- ' 
lH-purin-2-yisulf anyl] ethyl] acetamide trif luoroacetate 

2.39 mg of the title compound was obtained by using 
N- (2-mercaptoethyl) acetamide, instead of 
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l-methyl-lH-imidazole-2-thiol, by the same method as used in Example 
147. 

MS m/e (ESI) 4 04 (MH^-CFaCOOH) 
.5 Example 157 

7- (2-Butynyl) -'l-methyl-2" (5-methyl- [1, 3, 4] thiadiazQl-2-ylsulfanyl) 
-8- (piperazin-l-yl) -1^ 7-dihydropurin-6-one trif luoroacetate 

1.24 mg of the title compound was obtained by using 
5-methyl- [1, 3, 4] thiadiazole-2-thiol, instead of 
10 l-methyl-lH-imidazole-2-thiol, by the same method as used in Example 
147. 

MS m/e (ESI) 417 (MH^-CFsCOOH) 
Example 158 

15 7- (2-Butynyl) -2- (4, 6-dimethylpyrimidin-2-ylsulf anyl) -l-methyl-8- (p 
iperazin-l-yl) -1^ 7-dihydropurin-6-one trLf luoroacetate 
3.11 mg of the title compound was obtained by using 
4, 6-dimethylpyrimidine-'2-thiol, instead of 

1- methyl-lH-imidazole-2-thiol, by the same method as used in Example 
20 147. 

MS m/e (ESI) 425 (MH^-CFaCOOH) 
Example 159 

7- (2-Butynyl) -l-methyl-2- (4-methylthiazol-2-ylsul.f anyl) -8- (piperaz 
25 in-l-yl) -1^ 7-dihydropurin-6-one trif luoroacetate 

4.01 mg of the title compound was obtained by using 
4-methylthiazol-2-thiol^ instead of 1 -methyl -lH-imidazole-2 -thiol, 
by the same method as used in Example 147. 

MS m/e (ESI) 416 (MH'^-CFsCOOH) 

30 

Example 160 

2- (Benzoxazol-2-ylsulf anyl) -7- (2-butynyl) -l-methyl-8- (piperazin-l- 
yl) -1, 7-dihydropurin-6-one trif luoroacetate 



202 



0.84 mg of the title compound was obtained by using 
benzoxazole-2-thiol, instead of l-methyl-lH-imidazole-2-thiol, by the 
same method as used in Example 147. 

MS m/e (ESI) 436 (MR'^-CFaCOOH) 

5 

Example 161 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- ( [1, 3, 4] thiadia2ol-2-y 
Isulfanyl) -1^ 7-dihydropurin-6-one trif luoroacetate 

1.95 mg of the title compound was obtained by using 
10 [1, 3, 4] thiadiazole-2-thiol, instead of l-methyl-lH-imidazole-2-thiol, 
by the same method as used in Example 147. 
MS m/e (ESI) 403 (MH^'-CFaCOOH) 

Example 162 

15 2-Allylsulfanyl-7- (2-butynyl) -l-methyl-8- (piperazin-l-yl) -1, 7-dihy 

dropurin-6-one trif luoroacetate 

2 . 85 mg of the title compound was obtained by using allyl mercaptan, 

instead of l-methyl-lH-imidazole-2-thiol, by the same method as used 

in Example 14 7. 
20 MS m/e (ESI) 359 (MH^-CFaCOOH) 

Example 163 

7- (2-Butynyl) -l-methyl-2- (3-methylsulf anylphenylamino) -8- (piperazi 
n-l-yl) -1, 7-dihydrQpurin-6~one trif luoroacetate 
25 1.32 mg of the title compound was obtained by using 

3-methylsulf any Iphenylamine^ instead of 

l-methyl-lH-imidazole-2-thiol, by the same method as used in Example 
147. 

m m/e (ESI) 424 (MH^-CFsCOOH) 



Example 164 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (thiomorpholin-4-yl) -1 



/ 7-dihydropurin-6-one trif luoroacetate 
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5.33 mg of the title compound was obtained by using thiomorpholine^ 
instead of l-methyl-lH-imidazole-2-thiol, by the same method as used 
in Example 14 7. 

MS m/e (ESI) 388 (MR'^-CFaCOOH) 

5 

Example 165 

2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-ylsulf anyl] -2-methylpropionic acid trif luoroacetate 

1.63 mg of the title compound was obtained by using 
10 2-mercapto-2-methylpropionic acid, instead of 

l-methyl-lH"imidazole-2-thiol, by the same method as used in Example 
147. 

MS m/e (ESI) 4 05 (MH^-CFaCOOH) 
15 Example 166 

7- (2-Butynyl) -2- (N-isopropylmethylamino) -l-methyl-8- (piperazin-l-y 
1 ) -1 , 7-dihydropurin-6-one trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-yl 
20 ] piperazine-l-carboxylate was dissolved in 0.15 ml of 

l-methyl-2-pyrrolidone, and then 30 |il of N-isopropylmethylamine was 
added thereto. After the mixture was stirred at 80°C for 12 hours, 
the reaction solution was concentrated by flushing with nitrogen gas. 
The resulting residue was dissolved in 0.60 ml of trif luoroacetic acid. 
25 The solution was concentrated by flushing with nitrogen gas. The 
residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 1.66 mg of the title compound. 
MS m/e (ESI) 358 (MH^-CFsCOOH) 

30 

Example 167 

3- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzonitrile trif luoroacetate 
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5 mg of. t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.2 
ml of l-methyl-2-pyrrolidone, and then 5 mg of 3-cyanophenol and 8 mg 
of sodium hydride were added thereto. The mixture was stirred at 90 ''C 
for three hours. IN hydrochloric acid was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The organic 
layer was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0-1% 
trif luoroacetic acid)) to give 1.02 mg of the title compound. 

MS m/e (ESI) 404 (MH^-CFaCOOH) 

Example 168 • 

4- [7-.(2-butynyl) -l-methyl-S-oxo-S- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzonitrile trif luoroacetate 

2.76 mg of the title compound was obtained by using 4-cyanophenol, 
instead of 3-cyanophenol, by the same method as used in Example 167. 

MS m/e (ESI) 404 (MH^-CFsCOOH) 

Example 169 

7^ (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (3-tolyloxy) -1, 7-dihyd 
ropurin-6-one trif luoroacetate 

3.14 mg of the title compound was obtained by using 3-methylphenol, 
instead of 3-cyanophenol, by the same method as used in Example 167. 

MS m/e (ESI) 393 (MH^-CFsCOOH) 

Example 170 

7- (2-Butynyl) -l-methyl-2'- (2-methylsulf anylphenoxy ) -8- (piperazin-l- 
yl) -1, 7-dihydropurin-6-one trif luoroacetate 

3.50 mg of the title compound was obtained by using 
2-methylsulf anylphenol, instead of 3-cyanophenol, by the same method 
as used in Example 167. 
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MS m/e (ESI) 425 (MH^-CFaCOOH) 
Example 171 

3- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
5 purin-2-yloxy] benzoic acid trif luoroacetate 

5 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro- 
lH-purin-8-yl] piperazine-l^carboxylate and 10 mg of ethyl 

3- hydroxybenzoate were dissolved in 0.2 ml of N-methylpyrrolidone, and 
10 then 8 mg of sodium hydride was added thereto. The mixture was stirred 

at 90 °C for 3 hours. IN hydrochloric acid was added to the reaction 
solution, and the mixture was extracted with ethyl acetate. The organic 
layer was concentrated, and the residue was dissolved in a mixture 
consisting of 0.4 ml of ethanol and 0.1 ml of a 5N aqueous sodium 

15 hydroxide solution. The mixture was stirred at 50 °C overnight. IN 
hydrochloric acid was added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The organic, layer was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The solution 
was • concentrated, and the residue was purified by reverse-phase high 

20 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 1.09 mg of the 
title compound. 

MS m/e (ESI) 423 (MH^'-CFaCOOH) 

25 Example 172 

4- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] benzoic acid trif luoroacetate 

1.55 mg of the title compound was obtained by using ethyl 
.4-hydroxybenzoate, instead of 3-hydroxybenzoic acid, by the same method 
30 as used in Example 171. 

MS m/e (ESI) 423 (MH^-CFaCOOH) 

Example 173 
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7- (2-Butynyl) -l-methyl-8- (piperazin-l~yl) -2- (2-tolyloxy) -1, 7-ciihyd 
ropurin-6-one trif luoroacetate 

7 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro- 
lH~purin-8-yl] piperazine-l-carboxylate was dissolved in 0 . 2 ml of 
l-methyl-2-pyrrolidone, and then 5 mg of 2-methylphenol and 8 mg of 
potassium carbonate were added thereto ^ The mixture was stirred at 
90**C for five hours. IN hydrochloric acid was added to the reaction 
solution, and the mixture was extracted with ethyl acetate. The organic 
layer was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase-, (containing 0.1% 
trif luoroacetic acid)) to give 4.40 mg of the title compound. 
MS m/e (ESI) 393 (MH^'-CFsCOOH) 

Example 17 4 

7- (2"Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (4-tolyloxy) -1, 7-dihyd 

ropurin- 6-Qne trifluoroacetate 
20 3. 95 mg of the title compound was obtained by using 4-methylphenol, 

instead of 2-methylphenol, by the same method as used in Example 173. 
MS m/e (ESI) 393 (MR'^-CFsCOOH) 

Example 17 5 

25 7- (2-Butynyl) -2- (2-methoxyphenoxy) -l-methyl-8- (piperazin-l-yl ) -1, 7 
-dihydropurin-6-one trifluoroacetate 

5 . 24 mg of the title compound was obtained by using 2-methoxyphenol, 
.instead of 2-methylphenol, by the same method as used in Example 173. 
MS m/e (ESI) 4 09 (MH^'-CFsCOOH) 

30 

Example 17 6 

7- (2-Butynyl) -2- ( 3-methoxyphenoxy) -l-methyl-8- (piperazin-l-yl) -1, 7 
-dihydropurin-6-one trifluoroacetate 
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2 . 84 mg of the title compound was obtained by using 3-methoxyphenol, 
instead of 2-methylphenol, by the same method as used in Example 173. 
MS m/e (ESI) 4 09 (MH^-CFsCOOH) 

5 Example 177 

7- (2-Butynyl) -2- (4-methoxyphenoxy) -1 -methyl -8- (piperazin-l-yl) -1^ 7 
-dihydropurin-6-one trif luoroacetate 

5.61 mg of the title compound was obtained by using 4-methoxyphenol/ 
instead of 2-methylphenol/ by the same method as used in Example 173. 
10 MS m/e (ESI) 409 (MH^'-CFaCOOH) 
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4- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6^ 7-dihydro-lH- 
purin-2-yloxy] benzenesulf onamide trif luoroacetate 
15 4.21 mg of the title compound was obtained by using 

4-hydroxybenzenesulf onamide, instead of 2-methylphenol, by the same 
method as used in Example 173. 
MS 2n/e (ESI) 458 (MH^-CFaCOOH) 

20 Example 17 9 

4- [7- (2-Butynyl) -l-methyr-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] -3-methoxybenzonitrile trif luoroacetate 

4.24 mg of the title compound was obtained by using 
4-hydroxy-3-methoxybenzonitrile, instead of 2-methylphenol, by the 
25 same method as used in Example 173. 
MS in/e (ESI) 434 (MR'^-CFsCOOH) 

Example 180 

2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
30 purin-2-yloxy] benzonitrile trif luoroacetate 

5.2 6 mg of the title compound was obtained by using 2-cyanophenol , 
instead of 2-methylphenol, by the same method as used in Example 173. 

MS in/e (ESI) 404 (MH^-CFaCOOH) 
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Example 181 

4- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) 7-dihydro-lH— 
purin-2-yloxy] benzamide trif luoroacetate 
5 4.80 mg of the title compound was obtained by using 

4-hydroxybenzamide, instead of 2-methylphenol, by the same method as 
used in Example 173. 

MS jn/e (ESI) 422 (MH^-CFaCOOH) 

10 Example 182 
Ethyl 

2- [7- (2-butynyl) -l-methyl-6~oxo-8- (piperazin-l-yl) -6^ 7-dihydro-lH- 
purin-2-yloxy] benzoate trif luoroacetate 

4.38 mg of the title compound was obtained by using ethyl 
15 2-hydroxybenzoate, instead of 2-methylphenol, by the same method as 
used in Example 173. 

MS m/e (ESI)' 4 51 (MH^-CFsCOOH) 

Example 183 

20 7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (pyrimidin-2-yloxy) -1, 
7-dihydropurin-6-one trif luoroacetate 

1.12 mg of the title compound was obtained by using pyrimidin-2-ol, 
instead of 2-methylphenol, by the same method as used in Example 173. 

MS m/e (ESI) 381 (MR'^-CFaCOOH) 

25 

Example 184 

7- (2-Butynyl) -2- (4, 6-dimethylpyrimidin-2-yloxy ) -l-methyl-8- (pipera 
zin-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 

0.66 mg of the title compound was obtained by using 
30 4 , 6-dimethylpyrimidin-2-ol^ instead of 2-methylphenol, by the same 
method as used in Example 173. 
MS m/e (ESI) 409 (MH'^-CFaCOOH) 
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Example 185 

3- [7~ (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6^ 7-dihydro-lH- 
purin-2-yloxy] benzamide trif luoroacetate 

6 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
5 dihydro-lH-purin-8-yl] piperazine-l-carboxylate and 10 mg of ethyl 

3- hydroxybenzoate were dissolved in 0.2 ml of N-methylpyrrolidone, and 
then 10 mg of potassium carbonate was added thereto. The mixture was 
stirred at 90 "^C for 3 hours. IN hydrochloric acid was added to the 
reaction solution, and the mixture was extracted with ethyl acetate. 

10 The organic layer was concentrated, and the residue was dissolved in 
1.0 ml of ammonia (7N methanol solution) . The mixture was stirred at 
50°C overnight; The reaction solution was concentrated, and the 
residue was dissolved in trif luoroacetic acid. The solution was 
concentrated, and the residue was purified by reverse-phase high 

15 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 1.91 mg of the 
title compound. 

MS m/e (ESI) 422 (MH^-CFsCOOH) 

20 Example 18 6 

4- [7- (2-Butynyl) -1 -methyl- 6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] -3, 5-dimethylbenzoic acid trif luoroacetate 

7 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo 

-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 
25 0.2 ml of l-methyl-2-pyrrolidone, and then 8 mg of 

4-hydroxy-3, 5-dimethylbenzoic acid and 8 mg of potassium carbonate were 
added thereto. The mixture was stirred at 100°C for 2. hours. IN 
hydrochloric acid was added to the reaction solution, and the mixture 
was extracted with ethyl 'acetate. The organic layer was concentrated, 
30 and the residue was dissolved in trif luoroacetic acid. The solution 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 2.71 mg of the 



210 



title compound. 

MS m/e (ESI) 451 (MH^-CFaCOOH) 

Example 187 

5 4- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] ~3-f luorobenzoic acid trif luoroacetate 

3.4 9 mg of the title compound was obtained by using 

3- f luofo-4-hydroxybenzoic acid^ instead of 

4- hydroxy"3, 5-dimethylbenzoic acid, by the same method as used in 
10 Example 186. 

MS m/e (ESI) 441 (MH^-CFaCOOH) 

Example 188 

[4- [7- (2-Butynyl) -l-methyl"6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH 
15 -purin-2-yloxy] phenyl] acetic acid trif luoroacetate 

3.4 5 mg of the title compound was obtained by using 
(4-hydroxyphenyl) acetic acid, instead of 
. 4-hydroxy-3, 5-dimethylbenzoic acid, by the same method as used in 
Example 18 6. 
20 MS m/e (ESI). 437.(MH^-CF3COOH) 

' Example 189 

[2- [7- (2-Butynyl) -l-methyl-6-oxo-8-- (piperazin-l-yl) -6, 7-dihydro-lH 
-purin-2-yloxy] phenyl] acetic acid trif luoroacetate 
25 1.34 mg of the title compound was obtained by using 

(2-hydroxyphenyl ) acetic acid, instead of 

4-hydroxy-3, 5-dimethylbenzoic acid, by the same method as used in 
Example 18 6. 

MS iTi/e (ESI) 437 (MH^-CFsCOOH) 

30 

Example 190 

2- (2-Acetylphenoxy) -7- (2-butynyl) -l-methyl-8- (piperazin-l-yl) -1, 7- 
dihydropurin-6-one trif luoroacetate 
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1.99 mg of the title compound was obtained by using 
1- (2-hydroxyphenyl) ethanone, instead of 

4-hydroxy"3, 5-dimethylbenzoic acid, by the same method as used in 
Example 186. 
5 MS m/e (ESI) 421 (MH^-CFsCOOH) 

Example 191 

7- (2-Butynyl) -2- {2, 6-dif luorophenoxy) -l-methyl-8- (piperazin-l-yl) - 
1/ 7-dihydropurin-6-one trif luoroacetate 
10 5.26 mg of the title compound was obtained by using 

2, 6-dif luorophenol, instead of 4-hydroxy-3, 5-dimethylbenzoic acid, by 
the same method as used in Example 18 6. 
MS m/e (ESI) 415 (MH^-CFaCOOH) 

15 Example 192 

7- (2-Butynyl) -l-methyl-2-pentaf luorophenoxy-8- (piperazin-l-yl) -1., 7 
-dihydropurin-6-one trif luoroacetate 

5.61 mg of the title compound was obtained by using 
2, 3, 4, 5, 6-pentaf luorophenol, instead of 
20 4-hydroxy-3, 5-dimethylbenzoic acid, by the same method as used in 
Example 18 6. 

MS m/e (ESI) 4 69 (MH^-CFaCOOH) 

Example 193 

25 7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- [4- (pyrrolidine-l-carb 
onyl) phenoxy] -1, 7-dihydropurin-6-one trif luoroacetate 

30 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl 
-6-OXO-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was 
dissolved in 1 ml of l-methyl-2-pyrrolidone, and then 15 mg of 

30 1- ( 4-hydroxybenzoyl ) pyrrolidine and 11 mg of potassium carbonate were 
added thereto. The mixture was stirred at lOO'^C for 2.5 hours. Water 
was added to the reaction solution, and the mixture was extracted with 
ethyl acetate. The organic layer was concentrated, and the residue 
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was dissolved in trif luoroacetic acid. The solution was concentrated^ 
and the residue was purified by reverse-phase high performance liquid 
. chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 23.7 mg of the title compound. 
5 MS m/e (ESI) 47 6 (MH^-CFaCOOH) 

Example 194 

2- [7- (2~Butynyl) -l-methyl-S-oxo-B- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy] -N- [2- (piperidin-l-yl) ethyl] benzamide 
10 trif luoroacetate 

3.05 mg of the title compound was obtained by using 
2-hydroxy-N- [2- (piperidin-l-yl) ethyljbenzamide by the same method as 
used in Example 193. 

MS m/e (ESI) 533 (MR'^-CFaCOOH) 

Example 195 

5-Acetyl-2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -S, 7-di 

hydro- lH-purin-2-yloxy] benzamide trif luoroacetate 

0.82 mg of the title compound was obtained by using 5-acetyl 
20 salicylamide, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the same 
method as used in Example 193. 
m m/e (ESI) 4 64 (MH^-CFaCOOH) 

Example 196 

25 2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 

purin-2-ylsulf anyl ] benzoic acid trif luoroacetate 

0,70 mg of the title compound was obtained by using thiosalicylic 

acid, instead of 1- ( 4-hydroxybenzoyl) pyrrolidine, by the same method 

as used in Example 193. 
30 MS m/e (ESI) 439 (MH^-CFaCOOH) 



Example 197 

6- [7- (2-Butynyl) -l-methyl~6~oxo-8- (piperazin-l-yl) -6, 7-dihydro~lH- 
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purin-2-ylamino] nicotinamide trif luoroacetate 

1.43 mg of the title compound was obtained by using 
6-amino-nicotinamide, instead of 1- ( 4-hydroxybenzoyl) pyrrolidine, by 
the same method as used in Example 193. 
5 MS m/e (ESI) 422 (MH^-CFaCOOH) 

Example 198 

3- [7- (2-Butynyl) -I-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-yloxy]pyridine-2-carboxylic amide trif luoroacetate 
10 1.44 mg of the title compound was obtained by using 3-hydroxy 

picolinamide, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the same 
method as used in Example 193. 
MS m/e (ESI) 423 (MH^'-CFsCOOH) 

15 Example 199 

N-t-butyl-2- [7- (2-butynyl) -l^methyl-6-oxo-8- (piperazin-l-yl) -6, 7-d 
ihydro-lH-purin-2-ylamino] benzamide trif luoroacetate 

0.87 mg of the title compound was obtained by using 
2-amino-N-t-butylbenzamide, instead of 
20 1- (4-hydroxybenzoyl) pyrrolidine, by the same method as used in Example 
193. 

MS m/e (ESI) 47 7 (MH^-CFaCOOH) 

Examples 200 and 201 
25 2- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
purin-2-ylamino] benzamide trif luoroacetate 

1.36 mg of the polar compound of the title compound and 0.39 mg 
of the non-polar compound of the title compound were obtained by using 
2-aminobenzamide, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the 
30 same method as used in Example 193. 
MS m/e (ESI) 477 (MH^-CFaCOOH) 

Example 202 
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N- [3- [7- (2-butynyl) -l-methyl-e-oxo-S- (piperazin-l-yl) -6, 7-dihydro- 
lH"purin-2-yloxy] phenyl] acetamide trif luoroacetate 

10.79 mg of the title compound was obtained by using 

3- acetamidophenol, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the 
5 same method as used in Example 193. 

MS m/e (ESI) 436 (MH^'-CFaCOOH) 

Example 203 

N- [4- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
10 lH-purin-2-yloxy] phenyl] acetamide trif luoroacetate 

11.38 mg of the title compound was obtained by using 

4- acetamidophenol, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the 
same method as used in Example 193. 

MS m/e (ESI) 436 (MH'^-CFaCOOH) 

15 

Example 204 

2- [N- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro- 
lH-purin-2-yl ] methyl amino] benzoic acid trif luoroacetate 

3.4 8 mg of the title compound was obtained by using 
20 N-methylanthranilic acid, instead of 1- (4-hydroxybenzoyl) pyrrolidine, 
by the same method as used in Example 193. 

MS m/e (ESI) 436 (MH"'-CF3C00H) 

Example 205 

25 2- [7- (2-butynyl) -l-methyl-6-oxQ-8- (piperazin-l-yl) -6, 7-dihydro-lH- 

purin-2-yloxy ] benzoic acid trif luoroacetate 

25. 75 mg of the title compound was obtained by using salicylic acid, 

instead of 1- ( 4-hydroxybenzoyl) pyrrolidine, by the same method as used 

in Example 193. 
30 MS m/e (ESI) 423 (MH^-CFaCOOH) 



Example 206 ' - 

2- [7- (2-butynyl) -l-methyl-6-oxo-^8- (piperazin-l-yl) -6, 7-dihydro-lH- 
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purin-2-ylamino] benzenesulf onamide trif luoroacetate 

0.91 mg of the title compound was obtained by using 
2-aminobenzenesulf onamide, instead of 

1- (4-hydroxybenzoyl) pyrrolidine, by the same method as used in Example 
5 193. 

MS m/e (ESI) 4 57 (MH^-CFaCOOH) 
Example 207 

2- [7- (2-Butynyl) -l-methyl-6-oxO"8- (piperazin-l-yl) -6, 7-dihydro-lH- 
10 purin-2-yl sulfanyl] benzoic acid ethyl ester trif luoroacetate 

0.66 mg of the title compound was obtained by using ethyl 
thiosalicylate, instead of 1- (4-hydroxybenzoyl) pyrrolidine, by the 
same method as used in Example 193. 

MS m/e (ESI) 4 67 (MH^'-CFaCOOH) 

15 

Example 208 

3- [7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydrO'-lH- 
purin"-2"yloxy] pyridine-2-carboxylic acid trif luoroacetate 

4.36 mg of the title compound was obtained by using 
20 3-hydroxypicolinic acid, instead of 1- (4-hydroxybenzoyl) pyrrolidine, 
by the same method as used in Example 193. 
MS m/e (ESI) 424 (MH^-CFaCOOH) 

Example 209 

25 N- [2~ [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl ) -6, 7-dihydro- 
lH-purin-2-yloxy] phenyl] acetamide trif luoroacetate 

0.126 mg of the title compound was obtained by using 
2-acetamidophenol, instead of 1- ( 4-hydroxybenzoyl) pyrrolidine, by the 
same method as used in Example 193. 

30 MS m/e (ESI) 436 (MH^'-CFsCOOH) 



Example 210 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH- 
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purin-2-yloxy] -N^ N-dimethylbenzamide trif luoroacetate 

100 mg of salicylic acid and 0 . 76 ml of a 2 M tetrahydrof uran solution 
of dimethylamine were dissolved in 1 ml of N, N-dimethylf ormamide, and 

then 109 \il of diethyl cyanophosphonate and 250 |il of triethylamine 
5 were added thereto. The mixture was stirred at room temperature for 
5.5 hours. Water was added to the reaction solution^ and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 
and 20 mg of 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylic acid t-butyl ester, 

10 potassium carbonate and 1 ml of l-methyl-2-pyrr61idone were added to 
a one-third aliquot of the residue. The mixture was stirred at 150 °C 
for 1 . 5 hours . Water was added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The solution 

15 was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography ("using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 1.06 mg of the 
title compound. 

MS m/e (ESI) 450 (MH^'-CFaCOOH) 

20 

Example 211 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- [2- ( thiazolidine-3-car 
bonyl) phenoxy] -1, 7-dihydropurin-6-one trif luoroacetate 

2.10 mg of the title compound was obtained by using thiazolidine, 
25 instead of dimethylamine, by the same method as used in Example 210. 
MS m/e (ESI) 4 94 (MH'^-CFaCOOH) 
> 

Example 212 

7- (2-Butynyl) -l-methyl-8- (piperazin-l~yl) -2- [2- (pyrrolidine-l-carb 
30 onyl) phenoxy] -1, 7-dihydropurin-6-one trif luoroacetate 

6.86 mg of the title compound was obtained by using pyrrolidine, 
instead of dimethylamine, by the same method as used in Example 210. 
MS m/e (ESI) 47 6 (MH^-CFaCOOH) 
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Example 213 

7- (2-Butynyl) -l-methyl-2~ [2- (morpholine-4-carbonyl ) phenoxy] -8- (pip 
erazin-l-yl) -1, 7-dihydropurin-6-one trif luoroacetate 
5 3.63 mg of the title compound was obtained by using morpholine, 

instead of dimethylamine, by the same method as used in Example 210. 
MS m/e (ESI) 4 92 (MH'^-CFsCOOH) 

Example 214 

10 [7- (2-butynyl) -l-methyl-"6"Oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
rin-2-yl] acetonitrile trif luoroacetate 

Example 215 

[7- (2-butynyl) -2-cyanomethyl-l-methyl-6-oxo-8- (piperazin-l-yl) -2, 3 
15 , 6^ 7-tetrahydro-lH-purin-2-yl] acetonitrile trif luoroacetate 
8 mg of 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylic acid t-butyl ester was 
dissolved in 0.8 ml of acetonitrile, and then 8 mg of sodium hydride 
was added thereto. The mixture was stirred at 60 for three hours. 
20 IN hydrochloric acid was added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 
and the residue was dissolved in trif luoroacetic acid. The solution 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
25 phase (containing 0.1% trif luoroacetic acid) ) to give 1.85 mg and 2.20 
mg of the title compounds (Examples 214 and 215), respectively. 
•(Example 214) MS m/e (ESI) 326 (MH^'-CFsCOOH) 
(Example 215) MS m/e (ESI) 367 (MH^'-CFaCOOH) 



30 Example 216 

7- (2-butynyl) -l-methyl-2- (2-oxopropyl) -8- (piperazin-l-yl) -1, 7-dihy 



dropurin-6-one trif luoroacetate 

8 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
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dihydro-lH-purin-8-yl ] piperazine-l-carboxylate was dissolved in 0.8 
ml of acetone, and then 8 mg of sodium hydride was added thereto. The 
mixture was stirred at 60°C for three hours. IN hydrochloric acid was 
added to the reaction solution, and the mixture was extracted with ethyl 
5 acetate. The organic layer was concentrated, and the residue was 
dissolved in trif luoroacetic acid. The solution. was concentrated, and 
the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 1.17 mg of the title compound. 
10 MS m/e (ESI) 34 3 (MH^-CFaCOOH) 

Example 217 

7- (2-Butynyl) -2-ethynyl-l-methyl"8- (piperazin-l-yl) -1, 7-dihydropur 
in-6-one trif luoroacetate 

15 50 |Lil of trimethylsilylacetylene was dissolved in 1.0 ml of 

tetrahydrofuran, and then 0.27 ml of n-butyl lithium (1.56 M hexane 
solution) was added thereto at -78 °C. The mixture was stirred at 0**C 
for 15 minutes, and then 1.0 ml of a tetrahydrofuran solution of 10 
mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl 

20 -6-OXO-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was added 
to the reaction solution. After the mixture had been stirred at room 
temperature for 30 minutes, a saturated ammonium chloride solution was 
added to the reaction solution. The mixture was extracted with ethyl 
acetate. The organic layer was concentrated, and the residue was 

25 dissolved in 1 , 0 ml of methanol . 10 mg of potassium carbonate was added 
to the solution. After the mixture had been stirred at room temperature 
for 1 hour, a saturated ammonium chloride solution was added to the 
reaction solution. The mixture was extracted with ethyl acetate. The 
organic layer was concentrated, and the residue was dissolved in 

30 trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 1.06 mg of the title compound. 
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MS m/e (ESI) 311 (MH^-CFaCOOH) 
Example 218 

7- (2-Butynyl) -l-methyl-8- (piperazin-l-yl) -2- (propane-2— sulf inyl) ~1 

. 5 , 7-dihydropurin-6-one trif luoroacetate 

6 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH"purin-8-yl] piperazine-l-carboxylate was dissolved in 0.15 
ml of l-methyl-2-pyrrolidone, and then 20 |xl of 2-propanethiol and 6 
mg of potassium carbonate were added thereto. The mixture was stirred 

10 at room temperature for five hours. A saturated ammonium chloride 
solution was added to the reaction solution, and the mixture was 
extracted with ethyl acetate. The organic layer was concentrated, and 
the residue was dissolved in 0.30 ml of dichloromethane. The mixture 
was cooled to -78 °C. 5 mg of m-chloroperbenzoic acid was added to the 

15 mixture, and the resulting mixture was stirred at -78 ""C for 15 minutes. 
A saturated sodium sulfite solution was added to the reaction solution, 
and the mixture was extracted with dichloromethane. The organic layer 
was concentrated, and the residue was dissolved in 0.40 ml of 
tirif luoroacetic acid. The solution was concentrated by flushing with 

20 nitrogen gas. The residue was purified by reverse-phase high 

•performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 0.89 mg of the 
title compound. 

m m/e (ESI) 377 (MH^-CF3C00H) 

25 

Example 219 

N-acetyl-N- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro-lH-purin-2-yl] acetamide trif luoroacetate 

8 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
30 dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0,2 
ml of a 20% aqueous ammonia, and the mixture was stirred at 80°C for 
5 hours. The reaction solution was concentrated, and the residue was 
dissolved in 0.4 ml of pyridine. 0.05 ml of acetic anhydride was added 
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to the mixture. The resulting mixture was stirred at room temperature 
for 48 hours. The reaction solution was concentrated, and the residue 
was dissolved in trif luoroacetic acid. The solution was concentrated, 
and the residue was purified by reverse-phase high performance liquid 
5. chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 1.49 mg of the title compound. 
MS m/e (ESI) 38 6 (MH'"-CF3C00H) 

Example 220 . 

10 N- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7~dihydro-lH- 
purin-2-yl] acetamide trif luoroacetate 

8 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.2 
ml of 20% aqueous ammonia, and the mixture was stirred at 80 °C for 5 

15 hours. The reaction solution was concentrated, and the residue was 
dissolved in 0.4 ml of pyridine. 0.05 ml of acetic anhydride was added 
to the solution. The mixture was stirred at room temperature for 48 
hours. The reaction solution was concentrated, and the residue was 
dissolved in methanol. 10 mg of potassium carbonate was added to the 

20 solution. The mixture was stirred at room temperature for 6 hours. 
The reaction solution was concentrated, and the residue was dissolved 
in trif luoroacetic acid. The solution was concentrated, and the 
residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 

25 0.1% trif luoroacetic acid)) to give 1.36 mg of the title compound. 
m m/e (ESI) 34 4 (MH^-CFaCOOH) 

Example 221 

[7- (2-Butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-pu 
30 rin-2-yloxy] acetonitrile trif luoroacetate 

8 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.15 
ml of l-methyl-2-pyrrolidone, and then 50 |il of hydroxy acetonitrile 
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and 5 mg of sodium hydride were added thereto. The mixture was stirred 
at room temperature for one hour. IN hydrochloric acid was added to 
the reaction solution, and the mixture was extracted with ethyl acetate. 
The organic layer was concentrated, and the residue was dissolved in 
5 trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 2.12 mg of the title compound. 
MS m/e (ESI) 342 (MH^'-CFaCOOH) 

10 

Example 222 

N- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-' 
purin-2-yl] guanidine trif luoroacetate 

7 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 

15 dihydro-lH-purin-8-yl] piperazine^l-carboxylate was dissolved in 0.15 
ml of l-methyl-2-pyrrolidone, and then 10 mg of guanidine was added 
thereto. The mixture was stirred at 90**C for 12 hours. The reaction 
solution was concentrated, and the residue was dissolved in 1.0 ml of 
trif luoroacetic acid. The solution was concentrated by flushing with 

20 ' nitrogen gas. The residue was purified by reverse-phase high 

performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 3.20 mg of the 
title compound. 

MS m/e (ESI) 34 4 (MH^-CFsCOOH) 

25 

Example 223 

7- (2-Butynyl) -2-methylsulf anyl-8- (piperazin-l-yl) -1, 7-dihydropurin 
-6-one trif luoroacetate 
(a) t-Butyl 

30 4- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-trimethylsilanylethoxymethyl) 
-6, 7-dihydro-"lH-purin-8-yl] piperazine-l-carboxylate 

50 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 1.2 
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ml of N, N-dimethylf ormamide, and then 44 [xl of 

(2-chloromethoxyethyl) trimethylsilane and 34 mg of potassium carbonate 
were added thereto. The mixture was stirred at room temperature for 
2 hours. A saturated aqueous ammonium chloride solution was added to 
5 the reaction mixture, and the mixture was extracted with ethyl acetate. 
The organic layer was concentrated, and the residue was purified by 
silica gel chromatography to give 55 mg of the title compound. 
^H-NMR(CDC13) 

6 0.07 (s, 9H) 0.97 (t, J=8 . 4 Hz, 2H) 1.49 (s, 9H) 1.82 (t, J=2 . 4 
10 Hz, 3H) 3.40-3.44 (m, 4H) 3.58-3.62 (m, 4H) 3.71 (t, J=8 . 4 Hz, 2H) 4.92 
(q, J= 2.4 Hz, 2H) 5.67 (s, 2H) 

(b) 7- (2-Butynyl) -2-methylsulf anyl-8- (piperazin-l-yl) -1, 7-dihydro 
purin-6-one trif luoroacetate 

6 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-6-oxo-l^ (2-trimethyl 

15 silanylethoxymethyl) -6, 7-dihydro-lH-purin-8-yl] piperazine-l-carbox 
ylate was dissolved in 0.15 ml of l-methyl-2-pyrrolidone, and then 50 
|xl of methyl mercaptan (30%; methanol solution) and 10 mg of potassium 
carbonate were added thereto. The mixture was stirred at room 
temperature for five hours. A saturated aqueous ammonium chloride 

20 solution was added to the reaction solution, and the mixture was 

extracted with ethyl acetate. The organic layer was concentrated, and 
the residue was dissolved in 0.60 ml of trif luoroacetic acid. The 
resulting mixture was stirred at room temperature for 5 hours. Then, 
the solution was concentrated by flushing with nitrogen gas. The 

25 residue was purified by reverse-phase high performance liquid 

chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 3.99 mg of the title compound. 
MS m/e (ESI) 319 (MH'^-CFsCOOH) 

30 Example 224 

7- (2-Butynyl) -2-isopropylsulf anyl-8- (piperazin-l-yl) -1, 7-dihydropu 
rin-6-one trif luoroacetate 

2.97 mg of the title compound was obtained by using propane-2-thiol 
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sodium salt, instead of methyl mercaptan, according to the method 
described in Example 223. 

MS m/e (ESI) 34 7 (MH^-CFaCOOH) 

5 Example 225 

2-t-Butylsulf anyl-?- (2-butynyl) -8- (piperazin-l-yl) -1, 7-dihydropuri 
n-6-one trif luoroacetate 

2.99 mg of the title compound was obtained by using 
2-methyl-2-p'ropanethiol sodium salt, instead of methyl mercaptan, 
10 according to the method described in Example 223. 
MS m/e (ESI) 361 (MM'^-CFaCOOH) 

Example 226 

7- (2-Butynyl).-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-purine-2-car 

15 bonitrile trif luoroacetate 

6 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-trimethyl 
silanylethoxymethyl) -6, 7-dihydro-lH-purin-8-yl] piperazine-l-carbox 
ylate was dissolved in 0.15 ml of l-methyl-2-pyrrolidone, and then 8 
mg of sodium cyanide and 10 mg of potassium carbonate were added thereto. 

20 The mixture was stirred at 50°C for five hours. A saturated aqueous 
ammonium chloride solution was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The organic layer was 
concentrated, and the residue was dissolved in 0.60 ml of 
trif luoroacetic acid. The resulting mixture was stirred at room 

25 temperature for 5 hours. Then, the solution was concentrated by 

flushing with nitrogen gas. The residue was purified by reverse-phase 
high performance liquid chromatography (using an acetonitrile-water 
mobile phase (containing 0.1% trif luoroacetic acid)) to give 1.46 mg 
of the title compound. 

30 MS ;n/e (ESI) 298 (MH^'-CFaCOOH) 

Example 227 

2- [7- (2-Butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-purin-2-y 
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loxy ] benzamide trif luoroacetate 
6 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-trimethylsilanylethoxymethyl ) 
-6^ 7-dihydro-lH-purin-8-yl] piperazine-l~carboxylate was dissolved in 
5 0.15 ml of l-methyl-2-pyrrolidone, and then 8 mg of salicylamide and 
8 mg of potassium carbonate were added thereto. The mixture was stirred 
at 100*^0 for three hours. A saturated ammonium chloride solution was 
added to the reaction solution, and the mixture was extracted with ethyl 
acetate. The organic layer was concentrated, and the residue was 

10 dissolved in 0.80 ml of trif luoroacetic acid. The mixture was stirred 
at room temperature for 5 hours. The solution was concentrated by 
flushing with nitrogen gas. The residue was purified by reverse-phase 
high performance liquid chromatography (using an acetonitrile-water 
mobile phase (containing 0.1% trif luoroacetic acid)) to give 2.45 mg 

15 of the title compound. 

MS m/e (ESI) 408 (MH^-CFaCOOH) 

Example 228 , 

4- [7- (2-Butynyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-lH-~purin-2-y 
■ 20 loxy] benzoic acid trif luoroacetate 

1 . 55 mg of the title compound was obtained by using 4-hydroxybenzoic 
acid, instead of salicylamide, according to the method described in 
Example 227. 

MS m/e (ESI) 4 09 (MH^'-CFaCOOH) 

25 

Example 22 9 

7- (2-Butynyl) -1- (2-cyanobenzyl) -6-0x0-8- (piperazin~l-yl ) -6, 7-dihyd 
ro-lH-purine-2-carbonitrile hydrochloride 
(a) t'Butyl 

30 4- [7- (2-butynyl) -2-cyano-l- (2-cyanobenzyl) -6-0x0-6, 7-dihydro-lH-pu 
rin-8-yl] piperazine-l-carboxylate 

A mixture consisting of 8 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l- (2-cyanobenzyl) -6-0x0-6, 7-dihydro-lH-p 
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urin-8-yl] piperazine-l-carboxylate obtained in Example 96(a), 10 mg 
of sodium cyanide and 0.3 ml of N-dimethylf ormamide was stirred at 
room temperature for 4 hours. The reaction mixture was extracted. with 
ethyl acetate-water, and the organic layer was washed with water and 
5 then with saturated brine. The organic layer was concentrated. The 
residue was purified by thin layer chromatography (50% ethyl 
acetate/hexane) to give 6.1 mg of the title compound. 
^H-NMR(CDCl3) 

5 1.50 (s, 9H) 1.83 (s, 3H) 3.50 (s, 4H) 3.58-3.64 (m, 4H) 4.99 (s, 
10 2H) 5.74 (s, 2H) 7.02 (d, J=8 Hz, IH) 7.44 (t, J=8 Hz, IH) 7.55 (t, 
J-8 Hz, IH) 7.74 (d, J=8 Hz, IH) 
(b) 

7- (2-Butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihyd 
ro-lH-purine-2-carbonitrile hydrochloride 

15 A mixture consisting of 6.1 mg of t-butyl 

4- [7- (2-butynyl) -2-cyano-l- (2-cyanobenzyl) -6-oxo-6, 7-dihydro-lH-pu 
rin-8-yl]piperazine-l-carboxylate and 0.2 ml of trif luoroacetic acid 
was stirred at room temperature for 20 minutes. The reaction solu.tion 
was concentrated, and the residue was purified by reverse-phase column 

20 chromatography using a 20% to 60% methanol/water (0.1% concentrated 
hydrochloric acid) solvent to give 5.0 mg of the title compound. 
^H-NMR(DMS0-d6) • 

5 1.80 (s, 3H) 3.30 (s, 4H) 3.60-3.70 (m, 4H) 5.09 (s, 2H) 5.60 (s, 
2H) 7.27 (d, J=8 Hz, IH) 7.54 (t, J=8 Hz, IH) 7.68 (t, J=8 Hz, IH) 7.94 
25 (d, J=8 Hz, IH) 9.36 (br.s, 2H) 

Example 230 

3- [7- (2-Butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro-lH-purin-2-yloxy] pyridine-2-carboxylic amide trif luoroacetate 

30 7 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l- (2-cyanobenzyl) -6-oxo-6, 7 
-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.2 
ml of l-methyl-2-pyrrolidone, and then 8 mg of 
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3- hydroxypyridine-2-carboxylic amide and 8 mg of potassium carbonate 
were added thereto. The mixture was stirred at lOO^^C for 2 hours. IN 
hydrochloric acid was added to the reaction mixture, and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 

5 and the residue was dissolved in trif luoroacetic acid. The solution 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography * (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 2.93 mg of the 
. title compound. 
10 MS ii2/e (ESI) 524 (MH'^-CFgCOOH) 

Example 231 

4- [7- (2-Butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (pipe'razin-l-yl) -6, 7-di 
hydro-lH-purin-2-yloxy] benzenesulf onamide trif luoroacetate 

1.90 mg of the title . compound was obtained by using 
4-hydroxybenzenesulf onamide, instead of 

3-hydroxypyridine-2-carboxylic amide, according- to the method 
described in Example 230. 

MS m/e (ESI) 559 (MH^'-CFaCOOH) 

Example 232 

2- [7- (2-Butynyl) -1- (2-cyariobenzyl) -6-0x0-8- (piperazin-l-yl) -6, 7-di 
hydro-lH-purin-2-yloxy] behzonitrile trif luoroacetate 

2.15 mg of the title compound was obtained by using 2-cyanophenol, 
25 instead of 3-hydroxypyridine-2-carboxylic amide, according to the 
method described in Example 230. 
MS m/e (ESI) 505 (MH'^-CFaCOOH) 

Example 233 

30 4 - [7 - (2-Butynyl) -1- ( 2-cyanobenzyl ) -6-0x0-8- (piperazin-l-yl) -6, 7-di 
hydro- lH-purin-2-yloxy] benzoic acid trif luoroacetate 

3.74 mg of the title compound was obtained by using 4-hydroxybenzoic 
acid, instead of 3-hydroxypyridine-2-carboxylic amide, according to 
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the method described in Example 230. 
MS m/e (ESI) 524 (MR'^-CFsCOOH) 

Example 234 

5 2- [7- (2-Butynyl) -1- (2-cyanoben2yl) -6-oxo-8- (piperazin-l-yl) -6/ 7-di 
hydro-lH-purin-2-yloxy] benzamide trif luoroacetate 

3.74 mg of the title compound was obtained by using salicylamide, 
instead of 3-hydroxypyridine-2-carboxylic amide, according to the 
method described in Example 230. 
10 MS m/e (ESI) 523 (MR'^-CFaCOOH) 

Example 235 

2- [7- (2-Butynyl) -1- (4-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro- lH-purin-2-yloxy] benzamide trif luoroacetate 
15 (a) t-Butyl 

4- [7- (2-Butynyl) -2-chloro-l- (4-cyanobenzyl) -6-oxo-6, 7-dihydro-lH-p 
urin-8-yl] piperazine-l-carboxylate 

100 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH- 
purin-8-yl] piperazine-l-carboxylate was dissolved in 1.2 ml of 

20 N, N-dimethylf ormamide, and then 97 mg of 4-cyanobenzyl bromide and 68 
mg of potassium carbonate were added thereto. The mixture was stirred 
at room temperature for 4 hours. A saturated aqueous ammonium chloride 
solution was added to the reaction mixture, and the mixture was extracted 
with ethyl acetate. The organic layer was concentrated, and the residue 

25 was purified by silica gel chromatography to give 71 mg of the title 
compound. 

^H-NiyiR(CDC13) 

5 1.49 (s, 9H) 1.84 (t, J=2.5 Hz, 3H) 3.43-3.47 (m, 4H) 3.59-3.63 
(m, 4H) 4.94 (q, 2.5 Hz, 2H) 5.53 (s, 2H) 7.42 (d, J=8.0 Hz, 2H) 7.62 
30 (d, J=8.0 Hz, 2H) 
(b) 

2- [7- (2-Butynyl) -1- (4-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro- lH-purin-2-yloxy] benzamide trif luoroacetate 
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12 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l- {4-cyanobenzyl) -6-oxo-6, 7 
-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.3 
ml of l-methyl-2-pyrrolidone, and then 10 mg of salicylamide and 10 
5 mg of potassium carbonate were added thereto. The mixture was stirred 
at 100 ""C for 12 hours. IN hydrochloric acid was added to the reaction 
solution, and the mixture was extracted with ethyl acetate. The organic 
layer was concentrated, and the residue was dissolved in . 
trif luoroacetic acid. The solution was concentrated, and the residue 
10 was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 6.69 mg of the title compound. 
MS m/e (ESI) 523 (MH"'-CF3C00H) 

15 Example 236 

7- (2-Butynyl) -1- (4-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dihyd 
ro-lH-purine-2-carbonitrile trif luoroacetate . 

12 mg of t-butyl 
4- [7- (2-butynyl) -2-chloro-l- (4-cyanobenzyl) -6-oxo 

20 -6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved. in 
0.3 ml of l-methyl-2-pyrrolidone, and then .10 mg of sodium cyanide was 
added thereto. The mixture was stirred at 50 °C for 2 hours. IN 
hydrochloric acid was added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The organic layer was concentrated, 

25 and the residue was dissolved in trif luoroacetic acid. The solution 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 3.87 mg of the 
title compound. 

30 MS m/e (ESI) 413 (MH'^-CFaCOOH) 

Example 237 

4- [7- (2-Butynyl) -2-methylsulf anyl-6-oxo-8- (piperazin-l-yl) -6, 7-dih 
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ydropurin-l-ylmethyl] benzonitrile trif luoroacetate 

12 mg of t"butyl 
4- [7- (2-butynyl) -2-chloro-l- (4'-cyanobenzyl ) -6-oxo 

-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 

5 0,3 ml of l-methyl-2-pyrrolidone, and then 20 jal of methyl mercaptan 
(30%; methanol solution) and 10 mg of potassium carbonate were added 
thereto. The mixture was stirred at 50*^C for 2 hours. IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic layer was concentrated, and the residue 
10 was dissolved in trif luoroacetic acid. The solution was concentrated, 
and the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 6.69 mg of the title compound. 
MS m/e (ESI) 434 (MH^-CFaCOOH) 

15 

Example 238 

2- [7- (2-Butynyl) -1- (3-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro-lH-purin-2-yloxy] benzamide trif luoroacetate 

. (a) t-Butyl 

20 4- [7- (2-butynyl) -2-chloro-l- (3-cyanobenzyl) -6-oxo-6, 7-dihydro-lH-p 
urin-8-yl] piperazine-l-carboxylate 

100 mg of t-butyl 4- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH- 
purin-8-yl] piperazine-l-carboxylate was dissolved in 1.2 ml of 
N, N-dimethylf ormamide, and then 97 mg of 3-cyanobenzyl bromide and 68 

25 mg of potassium carbonate were added thereto. The mixture was stirred 
at room temperature for 12 hours. Then, a saturated ammonium chloride 
solution was added to the reaction solution, and the mixture was 
extracted with ethyl acetate. The organic layer was concentrated, and 
the residue was purified by silica gel chromatography to give 71 mg 

30 of the title compound. 
^H-NMR(CDC13) 

5 1.49 (s, 9H) 1.84 (t, J=2.5 Hz, 3H) 3.43-3.47 (m, 4H) 3.59-3.63 
(m, 4H) 4.94 (q, 2.5 Hz, 2H) 5.53 (s, 2H) 7.42 (d, J=8.0 Hz, 2H) 7.62 
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(d, J=8.0 Hz, 2H) 
(b) 

2- [7- (2-Butynyl) -1- ( 3-cyanobenzyl ) -6-oxo-8- (piperazin-l-yl) -6, 7-di 
hydro- lH-purin-2-yloxy] benzamide trif luoroacetate 
5 12 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-l- (3-cyanobenzyl) -6-oxo- 

6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 
0.3 ml of l-inethyl-2-pyrrolidone, and then 10 mg of salicylamide and 
10 mg of potassium carbonate were added thereto. The mixture was 

10 stirred at lOO^'C for five hours. IN hydrochloric acid was added to 
the reaction solution, and the mixture was extracted with ethyl acetate. 
The organic layer was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 

15 (using an acetonitrile-water mobile phase (containing 0.1% 

trif luoroacetic acid)) to give 8.76 mg of the title compound.^ 
MS m/e (ESI) 523 (MH^-CFsCOOH) 

Example 239 

20 7- (2-Butynyl) -1- (3-cyanobenzyl) -6-oxq-8- (piperazin-l-yl) -6^ 7-dihyd 
ro-lH-purine-2-carbonitrile trif luoroacetate 

12 mg of t-butyl 
4 - [7- (2-butynyl) -2-chloro-l- (3-cyanobenzyl) -6-oxo-6, 7 
-dihydro-lH-purin-8-yl] piperazine-l-carboxylate was dissolved in 0.3 

25 ml of l-methyl-2-pyrrolidone, and then 10 mg of sodium cyanide was added 
thereto. The mixture was stirred at 50°C for 1 hour. IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 
with ethyl acetate . The organic layer was concentrated,, and the residue 
was dissolved in trif luoroacetic acid. The solution was concentrated, 

30 and the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 4.96 mg of the title compound. 
MS m/e (ESI) 413 (MH^-CFaCOOH) 
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Example 24 0 

1- (2-Butynyl) -2- (piperazin-l-yl ) -7 , 8-dihydro-lH, 6H-5-oxa-l , 3, 4 , 8a- 
tetraazacyclopenta [b] naphthalen-9-Qne hydrochloride 
5 ' (a) t-Butyl 

4 - [7 - (2-butynyl) -2-chloro-6-oxo-l- [3- (tetrahydropyran-2-yloxy) prop 
yl] -6^ 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate 

A mixture consisting of 20 mg of t-butyl 4- [7- (2-butynyl) -2- 
chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate 

10 obtained in Example 95 (a) , 20 |il of 2- (3-bromopropoxy) tetrahydropyran, 
20 mg of anhydrous potassium carbonate and 0.2 ml of 
N, N-dimethylf ormamide was stirred at room temperature overnight. The 
reaction solution was extracted with ethyl acetate-water, and the 
organic layer was washed with water and then with saturated brine. The 

15 organic layer was then concentrated, and the residue was purified by 
thin layer chromatography (70% ethyl acetate ./hexane) to give 8 mg of 
the title compound. 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.50-1.81 (m, 6H) 1.83(t, J=2 Hz, 3H) 2.06 (quint, 
20 J=7 Hz, 2H) 3.38-3.62 (m, lOH) 3.80-3.90 (m, 2H) 4.34-4.47 (m, 2H) 4.59 
(t, J=3 Hz, IH) 4.92 (q, J=2 Hz, 2H). 
(b) t-Butyl 

4- [1- (2-butynyl) -9-oxo-l, 7,8, 9-tetraazacyclopenta [b] naphthalen-2-y 
1] piperazine-l-carboxylate 

25 A mixture consisting of 8 mg of t-butyl 

4- [7- (2-butynyl) -2-chloro-6-oxo-l- [3- ( tetrahydropyran-2-yloxy) prop 
yl] -6, 7-dihydro-lH-purin-8-yl] piperazine-l-carboxylate, 0.2 ml of 
ethanol and a catalytic amount of para-toluenesulf onic acid monohydrate 
was stirred at room temperature for 4 hours, and then 40 mg of anhydrous 

30 potassium carbonate was added thereto. The mixture was further stirred 
overnight. The reaction solution was extracted with ethyl 
acetate-water, and the organic layer was washed with water and then 
with saturated brine. The organic layer was then concentrated, and 
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the residue was purified by thin layer chromatography (20% 
methanol/ethyl acetate) to give 3 mg of the title compound. 
^H-NMR(CDCl3) 

5 1.48 (s, 9H) 1.82 (t, J=2 Hz 3H) 2.18-2.26 (m, 2H) 3.37-3.43 (m, 
5 4H) 3.56-3.62 (m, 4H) 4.07 (t, J=6 Hz, 2H) 4.43 (t, J=5 Hz, 2H) 4.88 
(q, J=2 Hz, 2H) 
(c) 

1- (2-Butynyl) -2- (piperazin-l-yl) -7 , 8-dihydro-lH, 6H-5-oxa-l, 3, 4, 8a- 
tetraazacyclopenta [b] naphthalen-9-one hydrochloride 

10 A mixture consisting of 3 mg of t-butyl 

4- [1- (2-butynyl) -9-oxo-l, 7,8, 9-tetraazacyclopenta [b] naphthalen-2-y 
1] piperazine-l-carboxylate and 0.5 ml of trif luoroacetic acid was 
stirred at room temperature for 20 minutes. .Then, the solution was 
concentrated, and the residue was purified by reverse-phase column 

15 chromatography using 20% to 50% methanol/water (0.1% concentrated 
hydrochloric acid) solvent to give 2.1 mg of the title compound. 
^H-NiyiR(DMS0-d6) 

5 1.79 (s, 3H) 2.08-2.16 (m, 2H) 3.27 (br.s, 4H) 3.44-3.54 (m, 4H) 
3.90 (t, J=6 Hz, 2H) 4.38 (t, J=5 Hz, 2H) 4.94 (s,. 2H) 9.02 (br.s, 2H) 

20 

Example 241 

1- (2-Butynyl) -2- (piperazin-l-yl) -6, 7-dihydro-lH-5-oxa-l, 3,4, 7a-tet 
raaza-s-indacen-8-one hydrochloride 

In Example 240, the title compound was obtained by using 
25 2- (2-bromoethoxy) tetrahydropyran, instead of 

2- ( 3-bromopropoxy) tetrahydropyran, according to the method described 
in Example 240. 

^H-NMR(DMS0-d6) 

6 1.80 (s, 3H) 3.27 (br.s, 4H) 4.19 (t, J=8 Hz, 2H) 4.70 (t, J=8 
30 Hz, 2H) 4.94 (s, 2H) 9.06 (br.s,. 2H) 

Example 242 - 
8- (3-amino 
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piperidin-l-yl) -7- (2-butynyl) -1- (2-cyanobenzyl) -6-oxq-6/ 7-dihydro- 
lH-purine-2-carbonitrile hydrochloride 

(a) Benzyl 3-t-butoxycarbonylaminopiperidine~l-carboxylate 

88 g of benzyl chlorof ormate (30% toluene solution) was added 
5 dropwise to a mixture consisting of 24.3 g of ethyl 

piperidine-3-carboxylate, 26 ml of triethylamine and 300 ml of ethyl 
acetate over 30 minutes while the mixture was being cooled with ice^ 
The reaction mixture was' filtered to remove insoluble material. The 
filtrate was again filtered through a small amount of silica gel. The 

10 filtrate was concentrated. 

200 ml of ethanol and 40 ml of a 5 M aqueous sodium hydroxide solution 
were added to the residue. The mixture was stirred at room temperature 
overnight. The reaction solution was concentrated, and 200 ml of water 
was added to the residue. The mixture was extracted with t-butyl methyl 

15 ether. 5 M aqueous hydrochloric acid was added to the aqueous layer, 
and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and then with saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate, and then concentrated to 
give an oily residue (30.9 g) . 

20 A mixture consisting of 30 g of this residue, 24.5 ml of diphenyl 

phosphoryl azide, 15.9 ml of triethylamine and 250 ml of t-butanol was 
stirred at room temperature for 1.5 hours. The mixture was further 
stirred in an oil bath at 100°C for 20 hours. The reaction solution 
was concentrated, and the residue was extracted with ethyl 

25 acetate-water. The organic layer was washed with dilute aqueous sodium 
bicarbonate solution and then with saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate, and then concentrated. The 
residue was purified by silica gel column chromatography using 10% to 
20% ethyl acetate/hexane, followed by recrystallization from ethyl 

30 acetate-hexane to. give 21.4 g of the title compound. 
^H-NMR(CDCl3) 

5 1.43 (s, 9H) 1.48-1.92 (m, 4H) 3.20-3.80 (m, 5H) 4.58 (br.s, IH) 
5.13- (s, 2H) 7.26-7.40(m, 5H) 
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(b) t-Butyl piperidin-3-ylcarbamate 

A mixture consisting of 10 g of benzyl 
3-t-butoxycarbonylaminopiperidine-l-carboxylate, 500 mg of 10% 
palladium carbon and 100 ml of ethanol was stirred at room temperature 
5 under a hydrogen atmosphere overnight. The catalyst was removed by 
filtration. The filtrate was concentrated and dried to give 6.0 g of 
the title compound. 
^H-NMR(CDCl3) 

81.44 (s, 9H) 1.47-1.80 (m, 4H) 2.45-2.60 (m, IH) 2.60-2.75 (m, IH) 
10 2.75-2.90 (m, IH) 3.05 (dd, J=3 Hz, 12 Hz, IH) 3.57 (br.s, IH) 4.83 
(br.s, IH) • 

(c) t-Butyl 

[1- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl] piper idin-3-yl] carbam 
ate 

15 A mixture consisting of 1.25 g of 

7- (2-butynyl) -2, 6, 8-trichloro-7H-purine, 1.0 g of t-butyl 
piperidin-3-ylcarbamate and 10 ml of acetonitrile was stirred at room 
temperature for 10 minutes . 0 . 63 ml of triethylamine was added dropwise 
over 10 minutes, and then the mixture was continuously stirred' at room 

20 temperature for 30 minutes. The reaction solution was partitioned 
between ethyl acetate and water, and the organic layer was washed with 
saturated brine. The organic layer was dried over anhydrous magnesium 
sulfate, and then concentrated. The .residue was crystallized with 
t-butyl methyl ether-hexane to give 1.7 9 g of the title compound. • 

25 ^H-NMR(CDCl3) 

'5 1.43 (s, 9H) 1.60-2.02 (m, 4H) 1.83 (t, J=2 Hz, 3H) 3.32-3.41 (m, 
IH) 3.42-3.52 (m, IH) 3.67-3.76 (m, IH) 3.80-3.91 (m, IH) 4.76-4.90 
(m, 3H) 

(d) t-Butyl 

30 [1- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piperid 
■ in-3-yl] carbamate 

A mixture consisting of 1.79 g of t-butyl 
[1- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl] piperidin-3-yl] carbam 
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ate, 1.0 g of sodium acetate and 18 ml of dimethyl sulfoxide was stirred 
in an oil bath at 120°C for three hours. The mixture was removed from 
the oil bath, and 18 ml of water was added to the reaction solution. 
The mixture was cooled to room temperature. The crystals were collected 
5 by filtration, and washed with water and then with t-butyl methyl ether. 
The crystals were then dried to give 1.59 g of the title compound. 
. ^H-NMR(DMS0-d6) 

S1.39 *(s, 9H) 1.34-1.88 (m, 4H) 1.78 (s, 3H) 2.81 (t, J=ll Hz, IH) 
2.95 (t, J=ll Hz, IH) 3.48-3.60 (m, 2H) 3.64 (d, J=6 Hz, IH) 4.90 (s, 
10 2H) 6.94 (d, J=8 Hz, IH) 

(e) t-Butyl 

[1- [7- (2-butynyl) -2-chloro-l- (2-cyanobenzyl) -6-oxp-6, T-dihydro-lH- 
purin-8-yl] piperidin-3-yl] carbamate 

A mixture consisting of 100 mg of t-butyl 

15 [1- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piperid 
in-3-yl] carbamate, 66 mg of anhydrous potassium carbonate, 70 mg of 
2-cyanobenzyl bromide and 1 ml of N, N-dimethylf ormamide was stirred 
at room temperature for five hours. The reaction solution was 
partitioned between ethyl acetate and water, and the organic layer was 

20 washed with water and then with saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate, and then concentrated. The 
residue was purified by silica gel column chromatography using 50% ethyl 
acetate/hexane to give 44.7 mg of the title compound. 
^H-NMRCCDCla) 

25 '5 1.44 (s, 9H) 1.59-1.81 (m, 2H) 1.83 (t, J=2 Hz, 3H) 1.86-1.94 (m, 

2H) 3.20-3.50 (m, 3H) 3.66 (d, J=7 Hz, IH) 3.86 (br.s, IH) 4.88-5.06 
(m, 3H) 5.72 (s, 2H) 7.06 (d, J=8 Hz, IH) 7.38 (t, J=8 Hz, IH) 7.51 
(t, J=8 Hz, IH) 7.70 (d, J=8 Hz, IH) 

(f) t-Butyl 

30 [1- [7- (2-butynyl) -2-cyano-l- (2-cyanobenzyl) -6-oxo-6, 7-dihydro-l-pu 
rin-8-yl] piperidin-3-yl] carbamate 

A mixture consisting of 15 mg of t-butyl [1- [7- (2-butynyl) -2-chloro 
-1- (2-cyanobenzyl) -6-oxo-6, 7-dihydro-lH-purin-8-yl] piperidin-3-yl] 
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carbamate, 20 mg of sodium cyanide and 0.2 ml of N, N-dimethylf ormamide 
was stirred at room temperature for three hours. The reaction solution 
was partitioned between ethyl acetate and water, and the organic layer 
was washed with water and then with saturated brine. Then, the organic 
5 layer was concentrated, and the residue was purified by thin layer 
chromatography using 50% ethyl acetate/hexane solvent (developed three 
times) to give 10.3 mg of the title compound. 
^H-NMR(CDCl3) 

5 1.44 (s, 9H) 1.52-1.98 (m, 4H) 1.81 (t, J=2 Hz 3H) 3.24 (dd, J=7 
10 Hz, 12 Hz, IH) 3.30-3.40 (m, IH) 3.46-3.56 (ra, IH) , 3.72 (d, J=12 Hz, 
IH) 3.86 (br.s, IH) 4.86-5.10 (m, 3H) 5.73 (s, 2H) 7.00 (d, J=8 Hz, 
IH) 7.42 (t, J=8 Hz, IH) 7.54 (dt, J=2 Hz, 8 Hz, IH) 7.73 (dd, J=2 Hz, 
8 Hz, IH) 

15 8- (3-Aminopiperictin-l-yl) -7- (2-butynyl) -1- (2-cyanobenzyl) -6-0x0-6^ 
7"-dihydro-lH-purine-2-carbonitrile hydrochloride 

A mixture consisting of 10.3 mg of t-butyl 
[1- [7- (2-butynyl) -2-cyano-l- (2-cyanobenzyl) -6-0x0-6, 7-dihydro-lH-p 
urin-8-yl] piperidin-3-yl] carbamate and 0.2 ml of trif luoroacetic acid 

20 was stirred for 20 minutes. The reaction solution was concentrated, 
and the residue was purified by reverse-phase column chromatography 
using 20% to 80% methanol/water (0.1% concentrated hydrochloric acid) 
solvent to give 8.0 mg of the title compound. 
^H-NiyiR(DMS0-d6) 

25 5 1.60-1.74 (m, 2H) 1.79 (t, J=2 Hz, 3H) 1.88-2.03 (m, 2H) 3.14-3.28 

(m, 2H) 3.42 (br.s, IH) 3.52-3.82 (m, 2H) 4.98-5.12 (m, 2H) 5.58 (s, 
2H) 7.26 (d, J=8 Hz, IH) 7.53 (t, J=8 Hz, IH) 7.66 (t, J=8 Hz, IH) 7.93 
(d, J=8. Hz, IH) 8.16 (br.s, 3H) 

30 Example 24 3 

2- [8- (3-Amino 

piperidin-l-yl) -7- (2-butynyl) -2-methoxy-6-oxo-6, 7-dihydropurin-l-y 
Imethyl] benzonitrile hydrochloride 
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A mixture consisting of 15 mg of t-butyl [1- [7- (2-butynyl) 
-2-chloro-l- (2-cyanobenzyl) -6-oxo-6, 7-dihydro-lH-purin-8-yl] piper i 
din-3-yl] carbamate, 20 mg of anhydrous potassium carbonate and 0 . 2 ml 
of methanol was stirred for three hours. Subsequent steps were carried 
5 out according to the same procedure- as used in Examples 242 (f) and 
(g) • Thus, the title compound was synthesized. 

^H-NMR(DMS0-d6) 

5 1.58-1.72 (m, 2H) 1.84-1.94 (m, IH) 1.96-2.04 (m, IH) 3.08-3.20 
(m, 2H) 3.36-3.70 (m, 3H) 3.90 (s, 3H) 4.90-5.02 (m, 2H) 5.32 (s, 2H) 

10 7.20 (d, J=8 Hz, IH) 7.47 (t, J=8 Hz, IH) 7.63 (t, J=8 Hz, IH) 7.87 
(d, .J=8 Hz, IH) 8.12 (br.s, 3H) 

Example 244 
8- (3-Amino 

15 piperidin-l-yl) -7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -6, 7-dihydro- 
lH-purine-2-carbonitrile hydrochloride 
(a) t-Butyl 

[1- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-phenylethyl) -6, 7-dihydro-lH- 
purin-8-yl] piperidin-3-yl] carbamate 
20 The title compound was obtained using 2-bromoethyl benzene, instead 

of 2-cyanobenzyl bromide, according to the method described in Example 
242(e) . 

^H-NMR(CDCl3) 

6 1.44 (s, 9H) 1.58-1.80 (m, 2H) 1.83 (t, J=2 Hz, 3H) 1.86-1.94 (m, 
25 2H) 3.00-3.06 (m, 2H) 3.20-3.50 (m, 3H) 3.60 (d, J=12 Hz, IH) 3.85 (b.s, 

IH) 4.42-4.48 (m, 2H) 4.88-5.04 (m, 3H) 7.02-7.34 (m, 5H) 

(b) 

8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -6-oxo-l- (2-phenylethyl) -6, 
7-dihydro-lH-purine-2-carbonitrile hydrochloride 
30 The title compound was synthesized by using t-butyl 

[1- [7- (2-butynyl) -2 -chloro- 6-oxo-l- (2-phenylethyl) -6, 7-dihydro- 
lH-purin-8-yl] piperidin-3-yl] carbamate according to the method 
described in Example 242 (f) and (g) . 
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^H-NMR(DMS0-d6) 

5 1.60-1.72 (m, 2H) 1.83 (s, 3H) 1.88-2.06 (m, 3H) 3.04 (t, J=7 Hz, 
2H) 3.35-3.60 (m, 2H) 3.75 (d, J=12 Hz, IH) 4.35 (t, J=7 Hz, 2H) 5.09 
(s, 2H) 7.18 (d, J=7 Hz, 2H) 7.22-7.34 (m, 3H) 8.16 (br.s, 3H) 

5 

Example 24 5 . ■ 

8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -2-methoxy-l- (2-phenylethyl 
) -1, 7-dihydropurin-6-one hydrochloride 

The title compound was synthesized by using t-butyl 
10 [1- [7- (2-butynyl) -2-chloro-6-oxo-l- (2-phenylethyl) -6, 7-dihydro-lH- 
purin-8-yl] piperidin-3-yl] carbamate, according to the method 
described in Example 243. 
■ ^H-NMR(DMS0-d6) 

. 5 1.56-1.72 (m, 2H) 1.80 (t, J=2 Hz, 3H) 1.84-2.04 (m, 2H) 2.85 (t, 
15 J=7 Hz, 2H) 3.08-3.18 (m, 2H) 3.34-3.54 (m, 2H) 3.64 (d, J=12 Hz, IH) 
3.83 (s, 3H) 4.15 (t, J=7 Hz, 2H) 4.88-5.02 (m, 2H) 7.16-7.24 (m, 3H) 
7.29 (t, J=7 Hz, 2H) 8.09 (br.s, 3H) 

Example 24 6 - 
20 8- (3-Aininopiperidin-l-yl) -7- (2-butynyl) -1- (4-cyanobenzyl) -6-oxo-6, 
7-dihydro-lH-purine-2-carbonitrile hydrochloride 
(a) t-Butyl 

[1- [7- (2-butynyl) -2-chloro-l- (4-cyanobenzyl) -6-oxo-6, 7-dihydro-lH- 
purin-8-yl] piperidin-3-yl] carbamate 
25 The title compound was obtained by using 4-cyanobenzyl bromide, 

instead of 2-cyanobenzyl bromide, according to the method described 
in Example 242 (e) . 
^H-NMR(CDCl3) 

5 1.44 (s, 9H) 1.58-1.80 (m, 2H) 1.82 (t, J=2 Hz, 3H) , 1.85-1.95 
30 (m, 2H) 3.18-3.26 (m, IH) 3.29-3.37 (m, IH) 3.40-3. 48 (m, IH) 3.65 (d, 
J=12 Hz, IH) 3.86 (br.s, IH) 4.86-5.04 (m, 3H) 5.22 (s, 2H) 7.41 (d, 
J=8 Hz, 2H) 7.62 (d, J=8 Hz, 2H) 
(b) 
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8- (3-Aminopiperidin-l-yl) -7- (2~butynyl) -1- ( 4-cyanobenzyl) -6-0x0-6, 
7-dihydro-'lH~purine-2-carbonitrile hydrochloride 

The title compound was synthesized by using t-butyl 
[1- [7- (2-butynyl) -2-chloro-l- (4-cyanobenzyl) -6-0x0-6, 7-dihydro-lH- 
5 purin-8-yl]piperidin-3-yl] carbamate according to the method described 
in Examples 242 (f ) and (g) • 

^H-NMR(DMS0-d6) 

5 1.62-1.72 (m, 2H) 1.80 (s, 3H) 1.88-1.96 (m, IH) 1.98-2.06 (m, 
IH) 3.16-3.26 (m, 2H) 3.41 (br.s, IH) 3.50-3.80 (m, 2H) 5.07 (s, 2H) 
10 5.49 (s, 2H) 7.49 (d, J=8 Hz, 2H) 7.85 (d, J=8 Hz, 2H) 8.16 (br.s, 3H) 



Example 247 

4- [8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -2-methoxy-6-oxo-6, 7-dih 
ydropurin-l-ylmethyl] benzonitrile hydrochloride 
15 The title compound was synthesized by using t-butyl 

[1- [7- (2-butynyl) -2-chloro-l- (4-cyanobenzyl) -6-0x0-6, 7-dihydro-lH- 
purin-8-yl]piperidin-3-yl] carbamate according to the method described 
in Example 24 3. 

^H-NMR(DMS0-d6) 

20 5 1.58-1.70 (m, 2H) 1.79 (s, 3H) 1.84-2.04 (m, 2H) 3.08-3.20 (m, 

2H) 3.36-3.70 (m, 3H) 3.89 (s, 3H) 4.88-5.02 (m, 2H) 5.22 (s, 2H) 7.39 
(d, J=8 Hz, 2H) 7.79 (d, J=8 Hz, 2H) 8.14 (br.s, 3H) 

Example 2 48 

25 2- [8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -l-methyl-6-oxo-6, 7-dihy 
drQ-lH-purin-2-yloxy]benzamide trif luoroacetic acid salt 
(a) t-Butyl 

[1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxQ-6, 7-dihydro-lH-purin-8-y 
1] piperidin-3-yl] carbamate 
30 700 mg of t-butyl 

[1- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piperid 
in-3-yl] carbamate was dissolved in 7.0 ml of dimethyl sulfoxide, and 
then 114 i^l of methyl iodide and 299 mg of potassium carbonate were 
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added thereto. The mixture was stirred at room temperature for 30 
minutes, and 40 ml of water was added to the reaction solution. The 
mixture was stirred at room temperature for 30 minutes, and the white 
precipitate was collected by filtration. The resulting white solid 
5 was washed with water and then with hexane to give 540 mg of the title 
compound . 

^H-NMR(CDC13) 

5 1.44 (s, 9H) 1.72-1.94 (m, 4H) 1.81 (t, J=2 . 4 Hz, 3H) 3.16-3,92 
(m, 5H) 3.72 (s, 3H) 4.91 (dd, J= 17.6, 2.4 Hz, IH) 5.01 (d, J=17.6 
10 Hz, IH) 
(b) 

2- [8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -l-methyl-6-oxo-6, 7-dihy 
dro-lH-purin-2-yloxy] benzamide trif luoroacetate 
10 mg of t-butyl 

15 [1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-y 
1] piperidin-3-yl] carbamate was dissolved in 0.3 ml of 
l-methyl-2-pyrrolidone, and then 10 mg of salicylamide and 10 mg of 
potassium carbonate were added thereto. The mixture was stirred at 
100 °C for 2 hours. IN hydrochloric acid was added to the reaction 

20 ^ solution, and the mixture was extracted with ethyl acetate. The organic 
layer was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography, 
(using an acetonitrile-water mobile phase (containing 0*1% 

25 trif luoroacetic acid)) to give 5.54 mg of the title compound. 
MS m/e (ESI) 436 (MH'^-CFaCOOH) 

Example 24 9 

8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -l-methyl-6-oxo-6, 7-dihydro 
30 -lH-purine-2-carbonitrile trif luoroacetate 
10 mg of t-butyl 

[1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-y 
1] piperidin-3-yl] carbamate dissolved in 0.3 ml of 
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l-methyl-2-pyrrolidone, and then 10 mg of sodium cyanide was added 
thereto. The mixture was stirred at 60°C for 2 hours. IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic layer was concentrated, and the residue 
5' was dissolved in trif luoroacetic acid. The solution was concentrated, 
and the residue was purified by reverse-phase high performance 'liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 3.67 mg of the title compound. 
MS m/e (ESI) 326 (MR'^-CFaCOOH) 

10 

Example 250 

8- (3-Aminopiperidin'"l-yl) -2-t-butylsulf anyl-7- (2-butynyl) -1-methyl 
-1, 7-dihydropurin-6-one trif luoroacetate 
10 mg of t-butyl 

15 [1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-y 
1] piperidin-3-yl] carbamate was dissolved in. 0.3 ml of 

1- methyl-2-pyrrolidone, and then 10 mg of the sodium salt of 

2- methyl^2-propanethiol was added thereto. The mixture was stirred 
at room temperature for 2 hours. IN hydrochloric acid was added to 

20 the reaction^solution, and the mixture was extracted with ethyl ace.tate. 
The organic layer was concentrated, and the residue was dissolved in 
trif luoroacetic acid. The solution was concentrated, and the residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile' phase (containing 0.1% 
25 trif luoroacetic acid)) to give 5.00 mg of the title compound. 
MS m/e (ESI) 38 9 (MH'^-CFaCOOH) 

Example 251 

8- (3-7\minopiperidin-l-'yl) -7- (2-butynyl) -2-methoxy-l-methyl-l, 7-dih 
30 ydropurin-6-one trif luoroacetate 

10 mg of t-butyl [1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7- 
dihydro-lH-purin-8-yl] piperidin-3-yl] carbamate was dissolved in 0.6 
ml of methanol, and then 8 mg of sodium hydride was added thereto. The 
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mixture was stirred at room temperature for one hour. IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic layer was concentrated, and the residue 
was dissolved in trif luoroacetic acid. The solution was concentrated, 
5 and the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 2.14 mg of the title compound. 
MS m/e (ESI) 331 (MH^-CFaCOOH) 

10 Example 252 

8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -2-diethylamino-l-methyl-l, 

7- dihydropurin-6-one trif luoroacet ate 

10 mg of t-butyl 

[1- [7- (2-butynyl) -2-chlorO"-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8-y 
15 1] piperidin-3-yl] carbamate was dissolved in 0.3 ml of 

l-methyl-2-pyrrolidone, and then 50 |li1 of diethylamine was added 
thereto. The mixture was stirred at 60 °C for 4 hours. IN hydrochloric 
acid was added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic layer was concentrated, and the 
20 resulting residue was dissolved in trif luoroacetic acid. The solution 
was concentrated, and the residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 2.17 mg of the 
title compound. 
25 MS m/e (ESI) 372 (MR'^-CFaCOOH) 

Example 253 

8- (3-Aminopiperidin-l-yl) -7- (2-butynyl) -l-methyl-2- (pyrrolidin-l-y 
1) -1, 7-dihydropurin-6-Qne trif luoroaceate 

30 1.94 mg of the title compound was obtained by using pyrrolidine, 

instead of diethylamine, according to the method described in Example 
252. 

MS m/e (ESI) 370 (MH^-CFaCOOH) 
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Example 254 

8- (3-Methylaminopiperidin-l-yl) -7- (2-butynyl) -l-methyl-6-oxo-6^ 7-d 
ihydro-lH-purine-2-carbonitrile hydrochloride 
5 (a) t-Butyl N-methyl-N- (piperidin-3-yl) carbamate 

0,4 g of sodium hydride (60%; in oil) was added to a mixture 
consisting of 3.3 g of benzyl 3-t-butoxycarbonylaminopiperidine-l- 
carboxylate, 0 . 75 ml of methyl iodide and 20 ml of N, N-dimethylf ormamide 
in a water bath at room temperature. The mixture was stirred at room 

10 temperature for 4 hours. The reaction solution was partitioned between 
ethyl acetate and water, and the organic layer was washed with water 
and then with saturated brine. The organic layer was dried. over 
anhydrous magnesium sulfate, and then concentrated. The residue was 
purified by silica gel column chromatography using 10% to 20% ethyl 

15 acetate/hexane to give an oily material (3.04 g) . This whole ammount 
was combined with 20 ml of ethanol and 10% palladium carbon. This 
mixture was stirred at room temperature under a hydrogen atmosphere 
for five hours. After the catalyst was removed by filtration, the 
filtrate was concentrated to give 1.82 g of the title compound. 

20 ^H-Niy[R(CDCl3) 

.6 1.46 (s, 9H) 1.48-1.64 (m, 2H) 1.72-1.84 (m, 2H) 2.43 (dt, J=3 
Hz, 12 Hz, IH) 2.60 (t, J=12 Hz, IH) 2.75 (s, 3H) 2.74-3.02 (m, 2H) 
3.86 (br.s, . IH) 
(b) t-Butyl 

25 [1- [7- (2-butynyl) -2, 6-dichlQro-7H-purin-8-yl] piperidin-3-yl] -N-m 

ethyl carbamate 

The title compound was synthesized by using 
7- (2-butynyl) -2, 6, 8-trichloro-7H-purine and t-butyl 

piperidin-3-ylcarbamate according to the method described in Example 
30 242 (c) , 

^H-NMR. (CDCI3) • 

5 1.48 (s, 9H) 1.70-2.02 (m, 7H) 2.83 (s, 3H) 3.00 (t, J=12 Hz, IH) 
3.14 (t, J=12 Hz, IH) 3.96-4.25 (m, 3H) 4.80 (s, 2H) 
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(c) t-Butyl 

N- [1- [7- (2-butynyl) -2-chloro-l-methyl-6~oxo-6, 7-dihydro-lH-purin-8 
-yl] piperidin-3-yl] -N-methylcarbamate 

A mixture consisting of 580 mg of t-butyl 
5 N- [1- [7- (2-butynyl) -2, 6-dichloro-7H-purin-8-yl ] piperidin-3-yl] -N-m 
ethylcarbamate, 315 mg of sodium acetate and 6 ml of dimethyl sulfoxide 
was stirred in an oil bath at 120'^C for 7 hours. The reaction solution 
was partitioned between ethyl acetate and water, and the organic layer 
was washed with water and then with saturated brine. The organic layer 

10 was dried over anhydrous magnesium sulfate, was filtered through a small 
. amount of silica gel. The filtrate was concentrated, and the residue 
was crystallized with ethyl acetate-hexane to give 420 mg of t-butyl 
N- [1- [7- (2-butynyl) -2-chloro-6-oxo-6, 7-dihydro-lH-purin-8-yl] piper 
idin-3-yl] -N-methylcarbamate. A mixture consisting of an 100 mg 

15 aliquot of the compound obtained above, 0.17 ml of methyl iodide, 48 
mg of anhydrous potassium carbonate and 0.5 ml of N, N-dimethylf ormamide 
was stirred at room temperature for 4 hours. The reaction solution 
was partitioned between ethyl acetate and water, and the organic layer 
was washed with water and then with saturated brine. Then, the organic 

20 layer was concentrated, and the residue was purified by silica gel column 
chromatography using 50% ethyl acetate/hexane to give 104 mg of the 
title compound. 
^H-NMR(CDCl3) 

5 1.47 (s, 9H) 1.62-1.74 (m, IH) 1.81 (t, J=2 Hz, 3H) 1.82-1.96 (m, 
25 3H) 2.82 (s, 3H) 2.86 (t, J=12 Hz, IH) 3.02 (t, J=12 Hz, IH) 3.68-3.82 
(m, 2H) 3.72 (s., 3H) 4.20 (br. s, IH) 4.90 (s, 2H) 
(d) 

7- (2-Butynyl) -l-methyl-8- ( 3-methylaminopiperidin-l-yl) -6-oxo-6, 7-d 
ihydro-lH-purine-2-carbonitrile hydrochloride 
30 The title compound was synthesized by using t-butyl 

N- [1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8 
-yl] piperidin-3-yl] -N-methylcarbamate according to the method 
described in Example 242 (f ) and (g) . 
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^H-NMR(DMS0-d6) 

6 1.60-1.77 (m, 2H) 1.81 (s, 3H) 1.84-2.00 (m, IH) 2.02-2.12 (m, 
IH) 2.60 (t, J=5 Hz, 3H) 3.17-3.40 (m, 3H) 3.46-3.56 (m, IH) 3.79 (d, 
J=12 Hz, IH) 5.00-5.15 (m, 2H) 9.01 (br.s, 2H) 

5 

Example 255 

2- [7- (2-Butynyl) -l-methyl-B- (3-methylaminopiperidin-l-yl) -6-oxo-6, 

7- dihydro-lH-purin-2-yloxy] benzamide hydrochloride 

A mixture consisting of 20 mg of t-butyl 
10 N- [1- [7- (2-butynyl) -2-chloro-l-methyl-6-oxo-6, 7-dihydro-lH-purin-8 
-yl] piperidin-3-yl] -N-methylcarbamate, 20 mg of 2-hydroxybenzamide, 
20 mg of anhydrous potassium carbonate, and 0.3 ml of 
N-methyl-2-pyrrolidone was stirred in an oil bath at 80 °C for 4 hours. 
Subsequent synthesis steps were carried out according to the same 
15 procedure as used in Examples 242(f) and (g) to give the title compound. 
^H-NMR(DMS0-d6) 

5 1.69 (br.s, 2H) 1.82 (s, 3H) 1.92 (br.s, IH) 2.07 (br.s, IH) 2.62 
(s, 3H) 3.10-3.40 (m, 4H) 3.48 (s, 3H) 3.76 (br.s, IH) 5.02 (br.s, 2H) 
6.96 (br.s, 2H) 7.44 (br.s, IH) 7.91 (br.s, IH) 8.81 (br.s,'2H) 

20 

Example 256 

8- (3-Aminopyrrolidin-l-yl) -7- (2-butynyl) -l-methyl-6"Oxo-6, 7-dihydr 
o-lH-purine-2-carbonitrile hydrochloride 

In Example 254, the title compound was synthesized by using t-butyl 
25 pyrrolidin-3-ylcarbamate, instead of t-butyl 

N-methyl-N- (piperidin-3-yl) carbamate, according to the method 
described in Examples 254 (b) , (c) , and (d) . 

^H-NMR(DMS0-d6) 

51.81 (s, 3H) 2.13 (br.s, IH) 2.32 (br.s, IH) 3.64 (s, 3H) 3.74-3.86 
30 (m, 2H) 3.93 (br.s, 3H) 5.19 (d, J=18Hz, IH) 5.28 (d, J=18Hz, IH) 8.32 
(br.s, 3H) 

Example 257 
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2- [8- (3-Aininopyrrolidin-l-yl) -7- (2-butynyl) -l-methyl-S-oxo-S, 7-dih 
ydro-lH-purin-2-ylQxy] benzamide hydrochloride 

The title compound was synthesized by using 2-hydroxybenzamide 
according to the method described in Examples 255 and 256. 
5 ^H-NMR(DMS0-d6) 

61.82 (s, 3H) 2.11 (br.s, IH) 2.32 (br.s, IH) 3.46 (s, 3H) 3.72-4.00 
(m, 5H) 5.15 (d, J=19Hz, IH) 5.23 (d, J=l'9Hz, IH) 6.90-7.02 (m, 2H) 
7.42-7.50 (m, IH) 7.90-7.99 (m, IH) 8.22 (br.s, 3H) 

10 Example 258 

3- (2-Butynyl) -2- (piperazin-l-yl) -5- (2-propynyl) -3^ 5-dihydroimida20 
[4^ 5-d] pyridazin-4-one trif luoroacetate 

(a) t-Butyl 

4- [1- (2-butynyl) -7-oxo-6^ 7-dihydro-lH-imidazo [4 ^ 5-d] pyridazin-2-yl 
15 ] piperazine-l-carboxylate 

0.299 g of triethylamine, 0.023 g of 4-dimethylaminopyridine and 
0.645 g of di-t-butyl dicarbonate were added to 20 ml of an 
N,N-dimethylformamide solution of 0.448 g of 

3- (2-butynyl) -2- (piperazin-l-yl) -3, 5-dihydroimidazo [ 4 , 5-d] pyridazi 
20 n-4-one trif luoroacetate at room temperature, and the mixture was 
stirred for five hours. Then, 2 ml of a 5N aqueous sodium hydroxide 
solution was added to this solution, and the mixture was stirred for 
one hour. The reaction solution was poured into a mixture of 200 ml 
of ethyl acetate and 100 ml of a saturated aqueous ammonium chloride 
25 solution. The organic layer was washed twice with 100 ml of water and 
then with 100 ml of a saturated sodium chloride solution. The organic 
liquid was dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography. 
Thus, 0 . 298 g of the title compound was obtained from the fraction eluted 
30 with ethyl acetate. 
^H-NMR(CDCl3) 

5 1,50 (s, 9H) 1.84 (t, J=2.3Hz, 3H) 3.41 (m, 4H) 3.63 (m, 4H) 5.06 
(q, J=2.3Hz, 2H) 8.17 (s, IH) 9.92 (br.s, IH) 
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(b) 

3- (2-Butynyl) -2- (piperazin-l-yl) -5- (2-propynyl) -3^ S-dihydroimidazo 
[4^ 5-d] pyridazin-4~one trif luoroacetate 

0.005 g of potassium carbonate and 0.003 ml of 3-bromo-l-propyne 
were added to 0.5 ml of an N, N-dimethylf ormamide solution of 0.010 g 
of t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate, and the mixture was stirred at room 
temperature for 10 hours. 1 ml of ethyl acetate and 1 ml of water were 
added to the reaction solution, and the layers were separated. The 
organic layer was concentrated, and the resulting residue was dissolved 
in a mixture consisting of 0.5 ml of dichloromethane and 0.5 ml of 
trif luoroacetic acid. The mixture was stirred for 1 hour, and then 
concentrated. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 0.011 g of the 
title compound. 

MS m/e (ESI) 311 . 29 (MH^'-CFsCOOH) 

20 Example 259 

[3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydrdimidazo [4, 5-'d]p 
yridazin-5-yl] acetonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
25 ] piperazine-l-carboxylate and bromoacetonitrile according to the 
method described in Example 258 (b) . 

MS m/e (ESI) 312 . 28 (MH^-CFsCOOH) 

Example 2 60 

30 3- (2-Butynyl) -5- (2-hydroxyethyl) -2- (piperazin-l-yl) -3, 5-dihydroimi 
dazo [4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
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] piperazine-l-carboxylate and 2-bromoethanol according to the method 
described in Example 258 (b) . 

MS m/e (ESI) 317 . 30 (MH^-CFsCOOH) 

Example 261 

3- (2'-Butynyl) -5- (2-methoxyethyl) -2- (piperazin-l-yl) -3^ 5-dihydroimi 
dazo [4^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using • t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and bromoethyl methyl ether according to the 
method described in Example 258 (b) . 
MS m/e (ESI) 331 . 32 (MH^'-CFaCOOH) 

Example 262 
Ethyl 

[3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4^ 5-d]p 
yridazin-5-yl] acetate trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-6^ 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and ethyl bromoacetate according to the 
method described in Example 258 (b) . 

MS m/e (ESI) 359 . 13 (MH'^-CFaCOOH) 

Example 2 63 

3- (2-Butynyl) -5- (2-phenylethyl) -2- (piperazin-l-yl) -3^ 5-dihydroimid 
azo [4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and (2-bromoethyl) benzene according to the 
method described in Example 258(b). 
MS m/e (ESI) 37 7 . 34 (MR'^-CFsCOOH) 



Example 2 64 
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3- (2-Butynyl) -5- (2-phenoxyethyl ) -2- (piperazin-l-yl) -3^ 5-dihydroimi 
dazo [4 , 5-d] pyridazin-4~Qne trif luor pace t ate 

The title compound was obtained by using t-butyl 
4 - [1- (2-butynyl) -7-0X0-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
5 ] piperazine-l-carboxylate and 2-bromoethyl phenyl ether according to 
the method described in Example 258 (b) • 
MS m/e (ESI) 393 . 32 (MH^'-CFgCOOH) 

Example 265 

10 3- (2-Butynyl) -5- (2-oxo-2-phenylethyl) -2- (piperazin-l-yl) -3, 5-dihyd 
roimidazo [4 , 5-d] pyrida2in-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
]piperazine-l-carboxylate and 2-bromoacetophenone according to the 

15 method described in Example 258(b). 

MS jn/e (ESI) 391 . 32 (MR'^-CFsCOOH) 

Example 266 

3- (2-Butynyl) -5- [2- ( 3-methoxyphenyl) -2-oxoethyl] -2- (piperazin-l-yl 
20 ) -3^ 5-dihydroimida20 [4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromo-3' -methoxy acetophenone . 
according to the method described in Example 258 (b) . 

25 MS m/e (ESI) 421 . 33 (MH^'-CFaCOOH) 

Example 2 67 

2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4, 5-d 
] pyridazin-5-ylmethyl] benzonitrile trif luoroacetate 
30 The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromomethylbenzonitrile according to 
the method described in Example 258 (b) . 
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^H-NMR{CD30D) 

5 1.81 (t, J=2.5Hz, 3H) 3.45-3.49 (m, 4H) 3.66-3.70 (m, 4H) 5.15 
(q, J=2.5Hz, 2H) 5.62 (s, 2H) 7.34 (dd, J=7.6,1.5Hz, IH) 7.45 (td, 
J=7.6,1.5Hz, IH) 7.59 {td, J=7.6,1.7Hz, IH) 7.75 (dd, J=7.6,1.7Hz, IH) 
5 8.25 (s, IH) 

MS m/e (ESI) 388 . 32 (MH^-CFsCOOH) 

Example 268 

3- (2-Butynyl) -2- (piperazin-l-yl) -5- (2-trif luoromethylbenzyl) -3, 5-d 
ihydroimidazo [4, 5-d] pyridazin-4-one trif luoroacetate 

The title compound' was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2- (trif luoromethyl) benzyl bromide 
according to the method described in Example 258(b)- 

MS m/e (ESI) 431 . 21 (MH^-CFsCOOH) 

Example 269 

3- (2-Butynyl) -2- (piperazin-l-yl) -5- ( 3-trif luoromethylbenzyl ) -3^ 5-d 
ihydroimidazo [4 , 5-d] pyridazin-4-one trif luoroacetate 
20 The title compound was obtained by using t-butyl 

4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 3- (trif luoromethyl) benzyl bromide 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 4 31 . 23 (MH'^-CFsCOOH) 

25 

Example 270 

3- (2-Butynyl) -5- ( 2-nitrobenzyl ) -2- (piperazin-l-yl) -3/ 5-dihydroimid 
azo [4 ^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was .obtained by using t-butyl 
30 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-nitrobenzyl bromide according to the 
method described in Example 258 (b) . 

MS m/e (ESI) 4 08 . 25 (MH'^-CFsCOOH) 
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Example 271 

3- [3- (2-Butynyl) -4-oxo-2-- (piperazin-l-yl ) -3, 4-dihydroimidazo [4, 5-d 
] pyridazin-5-ylmethyl] benzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, S-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 3-bromomethylbenzonitrile according to 
the method described in Example 258 (b) . 

MS m/e (ESI) 388 . 27 (MR'^-CFaCOOH) 

Example 272 

4- [3- (2-Butynyl) ~4~oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4 ^ 5-d 
] pyridazin-5-ylmethyl] benzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
15 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 4-bromomethylbenzonitrile according to 
the method described in Example 258 (b) . 

MS m/e (ESI) 388 , 29 (MR'^-CFaCOOH) 

20 Example 273 
Methyl 

3- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] benzoate trif luoroacetate 

The title compound was obtained by using t-butyl 
25 4 - [ 1- (2-butynyl ) -7-oxo-6, 7-dihydro-lH-imida20 [ 4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and methyl 3- (bromomethyl ) benzoate 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 421 . 29 (MH^-CFaCOOH) 

30 Example 27 4 
Methyl 

4- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] benzoate trif luoroacetate 
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The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 ^ 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and methyl 4- (bromomethyl) benzoate 
according to the method described in Example 258 (b) . 

5 MS m/e (ESI) 421 . 31 (MH^-CFaCOOH) 

Example 275 
Ethyl 

5- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo'[4^ 5-d 
10 ] pyridazin-5-ylmethyl] f uran-2-carboxylate trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and ethyl 

5- (bromomethyl) furan-2-carboxylate according to the method described 
15 in Example 258(b). 

MS m/e (ESI) 425 . 30 (MR'^-CFsCOOH) 

* 

Example 27 6 

3- (2-Butynyl) -5- [2- (2-nitrophenyl) -2-oxoethyl] -2- (piperazin-l-yl ) - 
20 3y 5-dihydroimidazQ [4 ^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromo-2' -nitroacetophenone according 
to the method described in Example 258 (b) . 
25 m m/e (ESI) 436 . 28 (MH^-CFaCOOH) 

Example 277 

4- [2- [3- {2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4 , 

5- d] pyridazin-5-yl] acetyl] benzonitrile trif luoroacetate 
30 The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromo-4' -cyanoacetophenone according 
to the method described in Example 258(b). 
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MS jn/e (ESI) 416 . 31 (MH^-CFaCOOH) 
Example 278 

3- (2-Butynyl) -5- [2- ( 4-methoxyphenyl ) -2-oxoethyl] -2- (piperazin-l-yl 
5 ) -3^ 5-dihydroimidazo [4^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromo-4' -methoxyacetophenone 
according to the method described in Example 258 (b) . 

10 MS m/e (ESI) 421 . 32 (MM'^-CFaCOOH) 

Example 279 

3- (2-Butynyl) -5- [2- (2-methoxyphenyl) -2-oxoethyl] -2- (piperazin-l-yl 
) -3, 5-dihydroimidazo [4^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6^ 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromo-2 ' -methoxyacetophenone 
according to the method described in Example 258 (b) . 

MS m/e (ESI) 421 . 33 (MH^-CFaCOOH) 

Example 280 

4- [2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4 , 

5- d] pyridazin-5-yl] ethyl] benzoic acid trif luoroacetate 
The title compound was obtained by using t-butyl 

25 4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyrida2in-2-yl 
] piperazine-l-carboxylate and t~butyl 4- (2-bromoethyl) benzoate 
according to the method described in Example 258 (b) . 
MS m/e (EST) 421 . 33 (MH^-CFaCOOH) 

30 Example 281 

3- (2-Butynyl) -2- (piperazin-l-yl) -5- (pyridin-2-ylmethyl) -3^ 5-dihydr 
oimidazo [4 ^ 5-d] pyridazin-4-one bis trif luoroacetate 
The title compound was obtained by using t-butyl 
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4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxyate and 2- (chloromethyl) pyridine hydrochloride 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 364 . 24 (MH^-2CF3COOH). 

5 

Example 282 

3- (2~Butynyl) -2- (piperazin~l-yl) -5- (pyridin-3-ylmethyl) -3^ 5-dihydr 
oimidazo [4 ^ 5-d] pyridazin-4-one bis trif luoroacetate 

The title compound was obtained by using t-butyl 
10 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 3- (chloromethyl) pyridine hydrochloride 
according to the method described in Example 258 (b) . 

MS m/e (ESI) 364 • 30 (MH''-2CF3COOH) 



15 Example 283 

3" (2-Butynyl) -2- (piperazin-l-yl) -5- (pyridin-4-ylmethyl) -3^ 5-dihydr 
oimidazo [4, 5-d] pyridazin-'4-one bis trif luoroacetate 
The title compound was obtained by using t-butyl 

i 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
20 ] piperazine-l-carboxylate and 4- (chloromethyl) pyridine hydrochloride 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 364.26 (MH'"-2CF3COOH) 

Example 284 

25 3- (2-Butynyl) -5- [2-oxo-2- (pyridin-2-yl ) ethyl ] -2- (piperazin-l-yl) -3 
, 5-dihydr oimidazo [4, 5-d] pyridazin-4-one bis trif luoroacetate 

The title compound was obtained by using t-butyl 
4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2- (2-bromoacetyl) pyridine hydrobromide 
30 according to the method described in Example 258 (b) . 
MS m/e (ESI) 392 . 27 (MH^-2CF3COOH) 



Example 285 
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3- (2-Butynyl) -5- [2-oxo-2- (pyridin-3-yl) ethyl] -2- (piperazin-l-yl) -3 
, 5-dihydroimidazo [4 , 5-d] pyridazin-4-one bis trlf luoroacetate 

The title compound was obtained by using t-butyl 
4 - [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
5 ] piperazine-l-carboxylate and 3- (2-bromoacetyl) pyridine hydrobromide 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 392 . 27 (iyiH"'-2CF3COOH) 

Example 286 

10 3- (2-Butynyl) -5- [2-oxo-2- (pyridin-4-yl) ethyl] -2-oxoethyl] ] -2- (pipe 
razin-l-yl) -3^ 5-dihydroimidazo [4 , 5-d] pyridazin-4-one bis 
tr if luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
15 ] piperazine-l-carboxylate and 4- (2-bromoacetyl) pyridine hydrobromide 

according to the method described in Example 258 (b) . 
m m/e (ESI) 392.28 (MH'"-2CF3C00H) 

Example 287 

20 3- (2-Butynyl) -5- ( 2-methoxypyridin-3-ylm^ethyl ) -2- (piperazin-l-yl ) -3 
, 5-dihydroimidazo [4^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 3- (chloromethyl) -2-methoxypyridine 
25 according to the method described in Example 258 (b) . 
MS m/e (ESI) 394 . 30 (MH'^-CFaCOOH) 

Example 288 
Methyl 

30 6- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4, 5-d 
] pyridazin-5-ylmethyl] nicotinate bis trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
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] piperazine-l-carboxylate and methyl 6- (chloromethyl) nicotinate 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 422 . 31 (MH^-CFaCOOH) 

5 Example 289 

5- ( 6-Aminopyridin-3-ylmethyl) -3- (2-butynyl) -2- (piperazin-l-yl) -3^ 5 
-dihydroimidazo [4 ^ 5~d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
10 ] piperazine-l-carboxylate and 

2- (t-butoxycarbonylamino) -5- <bromomethyl) pyridine according to the 
method described in Example 258(b). - 
MS m/e (ESI) 379 • 31 (MR'^-CFaCOOH) 

15 Example 290 • 

4 - [3- (2-Butynyl) -4-ox6-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4^ 5-d 

] pyridazin-5-ylmethyl] -3-cyano-5-ethoxy-N-methylbenzamide 

trif luoroacetate 

The title compound was obtained by using t-butyl 
20 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and 

4-bromomethyl-3-cyano-5-ethoxy-N-methylbenzamide according to the 
method described in Example 258 (b) . 

MS m/e (ESI) 489 . 35 (MH^-CFsCOOH) 

25 

Example 2 91 

4 - [3 - (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] -3^ 5-dicyano-N-methylbenzamide 
trif luoroacetate 
30 The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 

4 -bromomethyl-3, 5-dicyano-N-methylbenzamide according to the method 
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described in Example 258(b). 

MS m/e (ESI) 470 . 33 (MH^-CFaCOOH) 

Example 2 92 

5 4- [3- (2"Butynyl) -4-oxo-2- (piperazin-l-yl ) -3, 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] -'3-cyano-5-f luoro-N-methylbenzamide 
trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-0X0-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl . 
10 ] piperazine-l-carboxylate and 

4-bromomethyl-3-cyano-5-f luoro-N-methylbenzamide according to the 
method described in Example 258(b). 
MS m/e (ESI) 4 63 . 33 (MH^-CFaCOOH) 

15 Example 293 

4- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4 , 5-d 
] pyridazin-5-ylmethyl] -5-cyano-2-ethoxy-N-methylbenzamide 
trif luoroacetate 

The title compound was obtained by using t-butyl 
20 4- [1- (2-butynyl) -7-OXO-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 

4- bromomethyl-5-cyano-2-ethoxy-N-methylbenzamide according to the 
method described in Example 258 (b) . 

MS m/e (ESI) 489 . 35 (MH^'-CFaCOOH) 

25 

Example 2 94 

5- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4, 5-d 
] pyridazin-5-ylmethyl ] -2-f luorobenzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
30 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 5-bromomethyl-2-f luorobenzonitrile 
according to the method described in Example 258(b). 
MS m/e (ESI) 4 06 . 15 (MH^'-CFsCOOH) 
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Example 295 

2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl ) -3^ 4-dihydroimidazo [4^ 5~ci 
] pyridazin-5-ylmethyl] -5-f luorobenzonitrile trif luoroacetate 
5 The title compound was obtained by using t-butyl 

4- [1- (2~butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2-bromomethyl-5-f luorolDenzonitrile 
according to the method described in Example 258(b), 
MS m/e (ESI) 406 . 16 (MH^'-CFaCOOH) 

10 

Example 296 

4- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4, 5-d 
]pyridazin-5-ylmethyl] -3-f luorobenzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
15 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 4-bromomethyl-3-f luorobenzonitrile 
according to the method described in Example 258 (b) . 

MS./n/e (ESI) 406. 23 (MH^-CFsCOOH) 

20 Example 297 

2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] -3-f luorobenzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [ 1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
25 ] piperazine-l-carboxylate and 2-bromomethyl-3-f luorobenzonitrile 
according to the method described in Example 258 (b) . 

MS m/e (ESI) 406.25 (MH^'-CFsCOOH) 

Example 2 98 

30 3- (2-Butynyl) -5- ( isoquinolin-l-ylmethyl ) -2- (piperazin-l-yl) -3, 5-di 
hydroimidazo [A , 5-d] pyridazin-4-one trif luoroacetate 
The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-OXO-6, 7-dihydro-lH-imidazo [4 ,-5-d] pyridazin-2-yl 
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] piperazine-l-carboxylate and 1-bromomethylisoquinoline according to 
the method described in Example 258 (b) . 
^H-NMR(CDCl3) 

5 1.80 (t, J=2.4Hz, 3H) 3.46 (m, 4H) 3.68 (m, 4H) 5.17 (q, J=2.4H2, 
5 2H) 6.22 (s, 2H) 7.94 (dd, J= 8.2, 8.0Hz, IH) 8.08 (t, J=8.2Hz, IH) 
8.21 (d, J=8.0Hz, IH) 8.24 (d, J-6.4Hz, 1) 8.27 (s, IH) 8.46 (d, J=6.4Hz, 
IH) 8.68 (d, j=8.2Hz, IH) 

MS m/e (ESI) 414 . 32 (MH"'-CF3C00H) 

10 Example 299 

3- (2-Butynyl) -5- (2-f luoropyridin-3-ylmethyl) -2- (piperazin-l-yl) -3, 
5-dihydroimidazQ [4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [l- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
15 ] piperazine-l-carboxylate and 3- (bromomethyl) -2-f luoropyridine 

hydrochloride according to the method described in Example 258(b). 
MS m/e (ESI) 384 . 22 (MH'^-CFaCOOH) 

Example 300 

20 3- (2-Butynyl) -5- (2-f luoropyridin-4-ylmethyl) -2- (piperazin-l-yl) -3, 

5- dihydroimidazo [4, 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- {2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and 4- (bromomethyl ) -2-f luoropyridine 
25 hydrochloride according to the method described in Example 258 (b) . 
ns m/e (ESI) 38 4 . 20 (MH'^-CFsCOOH) 

Example 301 

3- (2-Butynyl) -5- ( 6-f luoropyridin-2-ylmethyl) -2- (piperazin-l-yl) -3, 
30 5-dihydroimidazo [ 4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 2- (bromomethyl) -6-f luoropyridine 
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hydrochloride according to the method described in Example 258(b), 
MS m/e (ESI) 384 . 22 (MH^-CFsCOOH) 

Example 302 • 

5 2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4, S-d 
] pyridazin-5-ylmethyl] benzamide trif luoroacetate 

0 . 005 g of potassium carbonate and 0 . 007 g of 2-bromomethylbenzonitrile 
were added to a 0 . 5 ml N, N-dimethylf ormamide solution containing 0.010 
g of t-butyl 

10 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate, and the mixture was stirred at room 
temperature for 20 hours. 1 ml of ethyl acetate and 1 ml of water were 
added to the reaction solution, and the layers were separated. The 
organic layer was concentrated, and the residue was dissolved in 1.0 

15 ml of methanol. 0.2 ml of aqueous ammonia solution and 0.2 ml of 31% 
aqueous hydrogen peroxide were added to the solution, and the mixture 
was stirred at 5''C for 20 hours. 1 ml of ethyl acetate and 1 ml of 
water were added to the reaction solution, and the layers were separated. 
The organic layer was concentrated, and the resulting residue was 

20 dissolved in a mixture consisting of 0 . 5 ml of dichloromethane and 0.5 
ml of trif luoroacetic acid. The mixture was stirred for 1 hour, and 
then concentrated. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid) ) to give 0.009 g the title 

25 compound. 

MS 272/ e (ESI) 406.28 (MH^'-CFaCOOH) 

Example 303 

3- [3- (2~Butynyl) -4-oxo-2- (piperazin-l-yl ) -3, 4-dihydroimidazo [4, 5-d 
30 ] pyrida z in- 5 -ylmethyl] benzamide trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and 3-bromomethylbenzonitrile according to 
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the method described in Example 302. 
MS m/e (ESI) 406 . 30 (MH^-CFaCOOH) 

Example 304 

5 4- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl ) -3, 4-dihydroimidazo [4^ 5-d 
] pyridazin-5-ylmethyl] benzamide trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo^6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and 4-bromomethylbenzonitrile according to 
10 the method described in Example 302. 

MS m/e (ESI) 406 . 31 (MH^'-CFaCOOH) 

Example 305 

3- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4, 5-d 
15 ] pyridazin-5-ylmethyl] benzoic acid trif luoroacetate 

0.005 g. of potassium carbonate and 0.008 g of methyl 

3- (bromomethyl) benzoate were added to a 0.5 ml N, N-dimethylf ormamide 
solution of 0.010 g of t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
20' ] piperazine-l-carboxylate, and the mixture was stirred at room 

temperature for 20 hours. 1 ml of ethyl acetate and 1 ml of water were 
added to the reaction mixture, and the layers were separated. The 
organic layer was concentrated, and the residue was dissolved in 1.0 
ml of methanol. 0.1 ml of a 5N aqueous sodium hydroxide solution was 

25 added to this solution, and the mixture was stirred at room temperature 
for 20 hours. 1 ml of ethyl acetate and 1 ml of water were added to 
the reaction solution. The solution was acidified using concentrated 
hydrochloric acid, and the layers were separated. The organic layer 
was concentrated, and the residue was dissolved in a mixture consisting 

30 of 0,5 ml of dichloromethane and 0.5 ml of trif luoroacetic acid. The 
mixture was stirred for one hour and then concentrated. The residue 
was purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
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trif luoroacetic acid)) to give 0,008 g of the title compound. 
MS m/e (ESI) 407 . 29 (MH^-CFaCOOH) 

Example 306 

5 4- [3- (2-'Butynyl) -4-0X0-2- (piperazin-l~yl ) -3/ 4-dihydroimidazo [4, 5-d 
] pyridazin-5-ylmethyl] benzoic acid trif luoroacetate 
The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and methyl 4- (bromomethyl) benzoate 

10 according to the method described in Example 305, 
MS m/e (ESI) 4 07 . 30 (MH^'-CFaCOOH) 

Example 307 

5- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4, 5-d 
15 ] pyrida2in-5-ylmethyl] f uran-2-carboxylic acid trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl 
] piperazine-l-carboxylate and ethyl 

5- (bromomethyl) f uran-2-carboxylate according to the method described 
20 in Example 305, 

MS m/e (ESI) 397 . 28 (MH^'-CFsCOOH) 

Example 308 

3- Benzyl-2- (piperazin-l-yl) -3^ 5-dihydroimidazo [4^ 5-d] pyridazin-4-o 
25 ne trif luoroacetate 

(a) t-Butyl 

4- ( 1 -benzyl -6-benzyloxymethyl-7-oxo~ 6^ 7-dihydro-lH-imidazo [ 4 ^ 5-d] p 
yridazin-2-yl ) piperazine-l-carboxylate 

The title compound was obtained by. using t-butyl 
30 4- ( 6-benzyloxymethyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin- 
2-yl) piperazine-l-carboxylate and benzyl bromide according to the 
method described in Example 116(d) • 

^H-NMR(CDCl3) 
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5 1.48 (s, 9H) 3.13-3.18 (m, 4H) 3.50-3.54 (m, 4H) 4.72 (s, 2H) 5.61 
(s, 2H) 5.65 (s, 2H) 7 . 20-7 . 35 (m, lOH) 8.22 (s, IH) 
(b) 

3- Benzyl-2- (piperazin-l-yl) -3^ 5-dihydroimidazQ [4^ 5-d] pyridazin-4-Q 
5 ne trif luoroacetate 

The title compound was obtained by treating t-butyl 

4- ( l-benzyl-6-benzyloxymethyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] p 
yridazin-2-yl) piperazine-l-carboxylate according to the method 
described in Example 117. 

10 ^H-NMR(CD30D) 

5 3.31-3.37 (ra, 4H) 3.40-3.46 (m, 4H) 5.68 (s, 2H) 7.22-7.36(m, 5H) 
8.25 (s, IH) 

MS m/e (ESI) 311 . 24 (MR'^-CFsCOOH) 

15 Example 309 

3- Benzyl-5-methyl-2- (piperazin-l-yl) -3^ 5-dihydroimidazo [4^ 5-d] pyri 
dazin-4-one trif luoroacetate 

(a) t-Butyl 

4- ( l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl) pipe 
20 razine-l-carboxylate 

The title compound was obtained by using 
3-benzyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-d] 
pyridazin-4-one trif luoroacetate according to tfie method described in 
Example 258 (a) . 
25 ^H-NiyiR(CDCl3) 

5 1.47 (s, 9H) 3.12-3.16 (m, 4H) 3.47-3.52 (m, 4H) 5.58 (s, 2H) 
7.20-7.34(m, 5H) 8.20 (s, IH) 10.04 (br.s, IH) 
(b) 

3- Benzyl-5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [ 4 , 5-d]pyri 
30 da z in- 4 -one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- ( l-benzyl-7-oxo-6, 7-dihydro-lH-'imidazo [ 4 , 5-d] pyridazin-2-yl) pipe 
razine-l-carboxylate and methyl iodide according to the method 
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described in Example 258 (b) . 
^H-NMR(CD30D) 

5 3.29-3.35 (m, 4H) 3.36-3.41 (m, 4H) 3.83 (s, 3H) 5.68 (s, 2H) 

7.21- 7,34(m, 5H) 8.20 (s, IH) 

5 MS m/e (ESI) 325 . 01 (MH^-CFaCOOH) 

Example 310 

3- 'Ben2yl-5- (2-oxo-2-phenylethyl) -2- (piperazin-l-yl) -3^ 5-dihydroimi 
dazo [4^ 5-d]pyridazin-4-one trif luoroacetate 

10 The title compound was obtained by using t-butyl 

4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d]pyridazin-2-yl]pipe 
razine-l-carboxylate and 2-bromoacetophenone according to the method 
described in Example 258 (b) . 

^H-NMR(CD30D) 

15 5 3.31-3.36 (m, 4H) 3.44-3.49 (m, 4H) 5.69 (s, 2H) 5.77 (s, 2H) 

7.22- 7.52(m, 8H) 8.06 (d, J=9.3Hz, 2H) 8.32 (s, IH) 
MS m/e (ESI) 429 . 39 (MH'^-CFsCOOH) 

Example 311 • ■ 

20 3-Benzyl-5- (2-phenylethyl) -2- (piperazin-l-yl) -3, 5-dihydrQimidazo [4 
, 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by. using t-butyl 
4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] 
piperazine-l-carboxylate and (2-bromoethyl) benzene according to the 
25 method described in Example 258(b). 
^H-NMR(CDCl3) 

5 3.11 (t, J=8.1Hz,2H) 3.24-3.29 (m, 4H) 3.37-3.42 (m, 4H) 4.46 (t, 
J=8.1Hz,2H) 5.58 (s, 2H) 7.09-7.34 (m, lOH) 8.20 (s, IH) 
MS iTi/e (ESI) 415.54 (MH^'-CFsCOOH) 

30 

Example 312 

3-Benzyl-5- (2-phenoxyethyl ) -2- (piperazin-l-yl) -3, 5-dihydroimidazo [ 
A, 5-d] pyridazin-4-one trif luoroacetate 
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The title compound was obtained by using t-butyl 
4- [l-benzyl-T-oxo-e, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] pipe 
razine-l-carboxylate and 2-bromoethyl phenyl ether according to the 
method described in Example 258 (b) • 
5 ^H-NMR(CDCl3) 

5 3.21-3.24 (m, 4H) 3.37-3.42 (m, 4H) 4.37 (t, J=5.8Hz,2H) 4.64 (t, 
J=5.8Hz,2H) 5.58 (s, 2H) 6.86-6.94 (m, 3H) 7.07-7.34 (m, 7H) 8.21 (s, 
IH) 

MS m/e (ESI) 431 . 57 (MH'^-CFsCOOH) 

10 

Example 313 

3- benzyl-2- (pipeirazin-l-yl) -5- (2-propynyl) -3, 5-dihydroimidazo [4^5- 
d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
15 4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl] pipe 
razine-l-carboxylate and 3-bromo-l'-propyne according to the method 
described in Example 258 (b) . 

MS in/e (ESI) 349 . 31(MH''-CF3COOH) 

20 Example 314 

[3-Benzyl-4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4 , 5-d] pyrida 
zin-5-yl] acetonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [ l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl] pipe 
25 razine-l-carboxylate and bromoacetonitrile according to the method 

described in Example 258 (b) . 

MS m/e (ESI) 350 . 30 (MH^-CFsCOOH) 

Example 315 

30 3-Benzyl-5- (2-hydroxyethyl) -2- (piperazin-l-yl) -3^ 5-dihydroimidazo [ 
A, 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] pipe 
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razine-l-carboxylate and 2-bromoethanol according to the method 
described in Example 258 (b) . 

MS m/e (ESI) 355 • 32 (MH^'-CFaCOOH) 

5 Example 316 

3~Ben2yl-5~ (2~methoxyethyl) -2- (piperazin-l-yl) -3, 5-dihydroimidazo [ 
4 / S-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] pipe 
10 razine-l-carboxylate and bromoethyl methyl ether according to the 
method described in Example 258 (b) • 

MS m/e (ESI) 369 . 35 (MR'^-CFsCOOH) 

Example 317 
15 Ethyl 

[3-benzyl"-4-oxO"2- (piperazin-l-yl) -3/ 4-dihydroimidazo [4 ^ 5-d] pyrida 
zin-5-:yl] acetate trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] pipe 
20 razine-l-carboxylate and ethyl bromoacetate according to the method 
described in Example 258 (b) . 

MS m/e (ESI) 397 . 33 (MH^'-CFaCOOH) 

Example 318 

25 3-Benzyl-5- [2- (3-methoxyphenyl) -2-oxoethyl] -2- (piperazin-l-yl) -3, 5 
-dihydroimidazo [4 , 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using . t-butyl 
4- [l-benzyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl] pipe 
razine-l-carboxylate and 2-bromo-3' -methoxyacetophenone according to 
30 the method described in Example 258 (b) . 
MS m/e (ESI) 459 . 34 (MH^'-CFaCOOH) 



Example 319 
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2- [3-Benzyl-4-oxQ-2- (piperazin-l-yl) -3^ 4-dihydroimidazo [4, 5-d]pyri 
dazin-S-ylmethyl] benzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [l-benzyl-7-oxo-6, V-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl] pipe 
5 razine-l-carboxylate and 2-bromomethylbenzonitrile according to the 
method described in Example 258(b). 
MS m/e (ESI) 326 . 33 (MH^'-CFaCOOH) 

Example 320 

10 5-Methyl-2- (piperazin-l-yl) -3- (2-propynyl) -3, 5-dihydroimidazo [4, 5- 
d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- (6-methyl-7-oxo-6, 7-dihydro-iH-imidazo [4, 5-d] pyridazin-2-yl) pipe 
razine-l-carboxylate and 3-bromo-l- propyne according to the method 
15 described in Example 258(b). 
^H-NMR(CD30D) 

S 2.99 (t, J=3.3Hz, IH) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 3.83 
(s, 3H) 5.75 (d, J=3.3Hz, 2H) 8.20 (s, IH) 
MS m/e (ESI) 273 . 1 (MH^-CFsCOOH) 

20 

Example 321 

3- (2-Butenyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4^ 5-d 
] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
25 4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridazin-2-yl) pipe 
razine-l-carboxylate and l-bromo-2-butene according to the method 
described in Example 258 (b) . 

^H-NMR(CD30D) 

5 1.69 and 1.84 (dd, J=6. 3, 1 . 3Hz and.dd, J=6.3,1.3Hz, 3H) 3.43-3.48 
30 (m, 4H) 3.54-3.58 (m, 4H) 3.82 and 3.84 (s, 3H) 4.94 and 5.07 (d, J=6.5Hz 
and d, J=6.5Hz, 2H) 5 . 63-5 . 80 and 6 . 11-6 . 20 (m, 2H) 8.19 and 8.22 (s, 
IH) 

MS m/e (ESI) 289 . 2 (MH'^-CFaCOOH) 
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Example 322 

5-Methyl~3- (2-pentenyl) -2- (piperazin-l-yl) -3^ 5-dihydroimidazo [4,5- 
d] pyrida2in-4-one trif luoroacetate 
5 The title compound was obtained by using t-butyl 

4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl) pipe 
razine-l-carboxylate and l-bromo-2-pentene according to the method 
described in Example 258(b). 

^H-NMR(CD30D) 

10 5 0.97 and 1.08 (t, J=7.7Hz and t, J=7.7Hz, 3H) 2.04-2.27 (m, 2H) 

3.42-3.46 (m, 4H) 3.54-3.58 (m, 4H) 3.81 and 3.84 (s, 3H) 4.91-4.96 
(m, 2H) 5.59-5.81 and 6.14-6.22 (m, 2H) 8.19 and 8.22 (s, IH) 
MS m/e (ESI) 303 . 25 (MR'^-CFsCOOH) 

15 Example 323 

5- Methyl-3- (3-methyl-2-butenyl) -2- (piperazin-l-yl) -3, 5-dihydroimid 
azo [4 y 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 
4- (6-methyl-7-oxo-6/ 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl) pipe 
20 razine-l-carboxylate and l-bromo-3-methyl-2-butene according to the 
method described in Example 258 (b) . 
^H-NMR(CD30D) 

5 1.75 (s, 3H) 1.83 (s, 3H) 3.43-3.47 (m, 4H) 3.52-3.57 (m, 4H) 
3.84 (s, 3H) 5.00 (d, J=6.8Hz, 2H) 5.40-5.45 (m, .IH) 8.17 (s, IH) 
25 MS jn/e (ESI) 303 . 27 (MH'^-CFsCOOH) 

Example 324 

3- Cyclopropylmethyl-5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazQ 
[4, 5-d] pyridazin-4-one trif luoroacetate 

30 The title compound was obtained by using t-butyl 

4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl ) pipe 
razine-l-carboxyate and cyclopropylmethyl bromide according to the 
method described in Example 258 (b) . 
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^H-NMR(CD30D) 

5 0.44-0.55 (m, 4H) 0.81-0.85 (m, IH) 3.42-3.46 (m, 4H) 3.54-3.58 
(m, 4H) 3.83 (s, 3H) 4.39 (d, J=6.6Hz, 2H) 8.21 (s, IH) 
MS m/e (ESI) 289 . 25 (MH^-CFbCOOH) 

5 

Example 325 

5- [2- (2-Aminophenyl) -2-oxoethyl] -3- (2-butynyl) -2- (piperazin-l-yl) - 
3/ 5-dihydroimida'zo [4 ^ 5-d] pyridazin-4-one bistrif luoroacetate 
(a) t-Butyl 

10 4- [1- (2-butynyl) -6- [2- (2-nitrophenyl) -2-oxoethyl] "7-oxo-6, 7-dihydr 
o-lH-imidazo [4 , 5-d] pyridazin-2-yl] piperazine-l-carboxylate 
' The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyridazin-2-yl 

] piperazine-l-carboxylate and 2-bromo-2' -nitroacetophenone according 
15 to the method described in Example 258 (b) . 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.37-3.44 (m, 4H) 3.50-3.55 
(m, 4H) 5.04 (q, J=2.3Hz, 2H) 5.44 (s, 2H) 7.62 (m, IH) 7.71-7.74 (m, 
2H) 8.13 (d, J=7.9Hz, IH) 8.21 (s, IH) 
20 (b) 

5- [2- (2-Aminophenyl) -2-oxoethyl] -3- (2-butynyl) -2- (piperazin-l-yl) - 
3f 5-dihydroimidazo [4^ 5-d] pyridazin-4-one bistrif luoroacetate 

2 ml of water, 0.070 g of iron and 0.007 g of ammonium chloride 
were added to a 5 ml ethanol solution of 0.058 g of t-butyl 

25 4- [1- (2-butynyl) -6- [2- (2-nitrophenyl) -2-oxoethyl] -7-oxo-6, 7-dihydr 
o-lH-imidazo [4 , 5-d] pyridazin-2-yl ] piperazine-l-carboxylate, and the 
mixture was heated under reflux for three hours. The reaction mixture 
was filtered, and the filtrate was concentrated under reduced pressure. 
The residue was dissolved in 4 ml of dichloromethane, and 4 ml of 

30 trif luoroacetic acid was added thereto. After the mixture had been 
stirred for two hours, the solvent was concentrated under reduced 
pressure. The residue was purified by reverse-phase high performance 
liquid chromatography (using an acetonitrile-water mobile phase 
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(containing 0.1% trif luoroacetic acid)) to give 0.051 g of the title 
compound. 

^H-NMRCCDsOD) 

5 1.82 (t, J=2.3Hz, 3H) 3.45-3.50 (m, 4H) 3.68-3.72 (m, 4H) 5.16 
5 (q, J=2.3Hz, 2H) 5.68 (s, 2H) 6.56 (t, J=7.2Hz, IH) 6.67 (d, J=7.2Hz,lH) 
7.30 (t, J=7.2Hz, IH) 7.85 (d, J=7.2Hz, IH) 8.25 (s, IH) 
MS m/e (ESI) 406 . 22 (MH''-2CF3C00H) 

Example 326 

10 3- (2-Butynyl) -5, 7-dimethyl-2" (piperazin-l-yl) -3^ 5-dihydroimidazo [4 
y 5-d] pyridazin-4-one trif luoroacetate 

(a) t-Butyl 

4- [1- (2-butynyl) -5-ethoxycarbonyl-4- (1-hydroxyethyl) -lH-imidazol-2 
~yl] piperazine-l"carboxylate 

15 0.5 ml of a 0.3 M tetrahydrof uran solution of methyl magnesium 

bromide was added to a 3 ml tetrahydrof uran solution of 0 . 050 g of t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4-f ormyl-lH-imidazol-2-yl] pipera 
zine-l-carboxylate at -70*^0 under a nitrogen atmosphere, and the 
mixture was allowed to warm to room temperature. 10 ml of a 5% aqueous 

20 ammonium chloride solution was added to this solution, and the mixture 
was extracted with 30 ml of ethyl acetate. The organic layer was washed 
successively with 10 ml of water and 10 ml of a saturated sodium chloride 
solution, and then dried over magnesium sulfate. The organic layer 
was concentrated under reduced pressure. The residue was purified by 

25 silica gel column chromatography. Thus, 0.04 9 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (1:1) . 
^H-NiyiR(CDCl3) 

5 1.37 (t, J=7.1Hz, 3H) 1.47 (d, J=6.9Hz, 3H) 1.48 (s, 9H) 1.81 (t, 
J=2.3Hz, 3H) 3.17-3.22 (m, 4H) 3.55-3.59 (m, 4H) 3.84 (d, J-6.9Hz, IH) 
30 4.38 (q, J=7.1Hz, 2H) 4.78 (q, J=2.3Hz, 2H) 5.12 (quint, J=6.9Hz, IH) 

(b) t-Butyl 

4- [4-acetyl-l'- (2-butynyl) -5'-ethoxycarbonyl-lH-imidazol-2-yl] pipera 
zine-l-carboxylate 
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The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4- ( 1-hydroxyethyl) -lH-imidazol-2 
-yl] piperazine-l-carboxylate according to the method described in 
Example 115(g).- 
5 ^H-NMR(CDCl3) 

6 1.38 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.79 (t, J=2.3Hz, 3H) 2.53 (s, 
3H) 3.14-3.18 (m, 4H) 3.56-3.60 (m, 4H) 4.38 (q, J=7.1Hz, 2H) 4.77 
(q, J=2.3Hz, 2H) 
(c) 

10 3- (2-Butynyl) -5, 7-dimethyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4 
, 5-d] pyrida2in-4-one trif luoroacetate 

0.15 ml of methylhydrazine was added to a 3 ml ethanol solution- 
of 0.019 g of t-butyl 

4- [4-acetyl-l- (2-butynyl) -5-ethoxycarbonyl-lH-imidazol-2-yl] pipera 
15 zine-l-carboxylate, and the mixture was heated at 110°C for 25 hours. 
The solvent was concentrated under reduced pressure. The residue was 
dissolved in 0.5 ml of dichloromethane^ and 0.5 ml of trif luoroacetic 
acid was added thereto. The solvent was concentrated under reduced 
pressure. The residue was purified by reverse-phase high performance 
20 liquid chromatography (using an acetonitrile-water mobile phase 

(containing 0.1% trif luoroacetic acid)) to give 0.017 g of the title 
compound. 

MS m/e (ESI) 301 . 33 (MH^-CFaCOOH) 

25 Example 327 

3- (2-Butynyl) -7 -phenyl -2- (piperazin-l-yl) -3^ 5-dihydroimidazo [4, 5-d 
] pyridazin-4-one trif luoroacetate 

(a) t-Butyl 

4- [1- (2-butynyl) -5-ethQxycarbonyl-4- (1-hydroxyphenylmethyl) -IH-imi 
30 da zol -2 -y 1 ] pipera zine-l-carboxy late 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4-f ormyl-lH-imida zol -2 -yl] pipera 
zine-l-carboxylate and phenylmagnesium bromide according to the method 
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described in Example 326(a). 
^H-NMR(CDCl3) 

5 1.33 (t, J=7.3Hz, 3H) 1.48 (s, 9H) 1.81 (t, J=2.2Hz, 3H) 3.16-3.27 
(m, 4H) 3.55-3.59 (m, 4H) 4.24-4.34 (m, 2H) 4.39 (d, J=8.3Hz, IH) 4.78 
(q, J=2.2Hz, 2H) 6.09 (d, J=8.3Hz, IH) 7.22 (t, J=8,0Hz, IH) 7.30 (t, 
J=8.0Hz, 2H) 7.41 (d, J=8.0Hz,2H) 

(b) t-Butyl 

4- [4-benzoyl-l- (2-butynyl) -5-ethoxycarbonyl-lH-imidazol-2-yl] piper 
azine-l-carboxylate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4- (1-hydroxyphenylmethyl) -IH-imi 
dazol-2-yl] piperazine-l-carboxylate according to the method described 
in Example 115(g). 

^H-NMR(CDCl3) 

5 0.92 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.22-3.28 
(m, 4H) 3.57-3.62 (m, 4H) 4.03 (q, J=7.1Hz, 2H) 4.88 (q, J=2.3Hz, 2H) 
7.43 (t, J=8.1Hz, 2H) 7.55 (t, J=8.1Hz, IH) 7.92 (d, J=8.1Hz, 2H) 

(c) t-Butyl 

4- [1- (2-butynyl) -7-oxo-4-phenyl-6, 7-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl] piperazine-l-carboxylate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -5-ethoxycarbonyl-4- (1-hydroxyphenylmethyl) -IH-imi 
dazol-2-yl] piperazine-l-carboxylate and hydrazine according to the 
method described in Example 115(h). 

^H-NMR(CDCl3) 

5 1.50 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.44-3.48 (m, 4H) 3.63-3.67 
(m, 4H) 5.15 (q, J=2.3Hz, 2H) 7.40-7.50 (m, 3H) 8.34 (d, J=8:lHz, 2H) 
10.70 (s, IH) 
(d) 

3- (2-Butynyl) -7-phenyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4^ 5-d 
] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-4-phenyl-6, 7-dihydro-lH-iraidazo [4, 5-d]pyrid 
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azin-2-yl] piperazine-l-carboxylate according to the method described 
in Example 115 (i), 

MS m/e (ESI) 34 9 . 30 (MH^-CFaCOOH) 

5 Example 328 

3- (2-Butynyl) -5-methyl-7-phenyl-2- (piperazin-l-yl) -3^ 5-dihydroimid 
azo [4^ 5-d] pyridazin-4~one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -7-oxo-4-phenyl-6, 7-dihydro-lH-imidazo [4, 5-d] pyrid 
azin-2-yl] piperazine-l-carboxylate and methyl iodide according. to the 
method described in Example 258 (b) . 

^H-NMR(CD30D) 

5 1.83 (t, J=2.4Hz, 3H) 3.47-3.51 (m, 4H) 3.71-3.75 (m, 4H) 3.92 
(s, 3H) 5.22 (q, J=2.4Hz, 2H) 7,43-7.48 (m, 3H) 8.35 (d, J=8.1Hz, 2H) 
MS m/e (ESI) 363 . 31 (MH^'-CFaCOOH) 

Example 329 

[3- (2-Butynyl) -4-QXQ-7-phenyl-2- (piperazin-l-yl) -3^ 4-dihydrQimidaz 
o [4 ^ 5-d] pyridazin-5-yl] acetic acid trif luoroacetate 
The title compound was obtained by using t-butyl 
4- [1- (2-butynyl) -7-oxo-4 -phenyl- 6, 7-dihydro-lH-imidazo [4 , 5-d] pyrid 
azin-2-yl] piperazine-l-carboxylate and t-butyl bromoacetate 
according to the method described in Example 258 (b) . 
MS m/e (ESI) 407 . 29 (MH'^-CFsCOOH) 

Example 330 

2- [3- (2-Butynyl) -4-oxo-7-phenyl-2- (piperazin-l-yl) -3^ 4-dihydroimid 
azo [4, 5-d] pyridazin-5-ylmethyl] ben zonit rile trif luoroacetate 
The title compound was obtained by using t-butyl 
30 4- [ 1- (2-butynyl) -7-oxo-4 -phenyl- 6, 7-dihydro-lH-imidazo [ 4 ^ 5-d] pyrid 
azin-2-yl] piperazine-l-carboxylate and 2 -bromomethylben zonit rile 
according to the method described in Example 258 (b) . ■ 
MS m/e (ESI) 4 64 . 33 (MH^'-CFaCOOH) 
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Example 331 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) ~7-trif luQromethyl-3, 5-di 
hydroimidazo [4 , 5-d] pyridazin-4-one trif luoroacetate 

5 (a) t-Butyl 

4- [1- (2-butynyl) -5-ethoxycarbonyl-4- (2^2, 2-trif luoro-l-hydroxyethy 
1) -lH~imidazol-2-yl] piperazine-l-carboxylate - 

0.065 g of zinc and a 2 ml N, N-dimethylf ormamide solution of 0.200 
g of trif luorotnethyl iodide were added to a 3 ml N, N-dimethylf ormamide 

10 solution of 0.155 g of t-butyl 

4- [1- (2-butynyl) -5-ethoxycarbonyl-4-f ormyl-lH-imidazol-2-yl] pipera 
zine-l-carboxylate under a nitrogen atmosphere, and the mixture was 
stirred under sonication for 30 minutes. 30 ml of ethyl acetate and 
30 ml of a 5% ammmonium chloride solution were added to the mixture. 

15 The organic layer was washed twice with 20 ml of water and then with 
20 ml of a saturated sodium chloride solution, and dried over magnesium 
sulfate. The organic liquid was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography. Thus, 
0.013 g of the title compound was obtained from the fraction eluted 

20 with ethyl acetate-hexane (1:9). 
^H-NMR(CDCl3) 

5 1.39 (t, J=6.9Hz, 3H) 1.48 (s, 9H) 1.83 (t, J=2.4Hz, 3H) 3.15-3.26 
(m, 4H) 3.55-3.60 (m, 4H) 4.34 (qq, J=10 . 2, 6 . 9Hz, 2H) 4.53-4.64 (br.s, 
IH) 4.83 (qq, J=17 . 6, 2 . 4Hz, 2H) 5.39-5.47 (br.s, IH) 
25 (b) 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl ) -7-trif luoromethyl-3, 5-di 
hydroimidazo [4 , 5-d] pyridazin-4-one trif luoroacetate 

0.060 g of Dess-Martin reagent was added to a 4 ml dichloromethane 
solution of 0.013 g of t-butyl 
30 4- [1- (2-butynyl) -5-ethoxycarbonyl-4- (2 , 2 , 2-trif luoro-l-hydroxyethy 
1) -lH-imidazol-2-yl] piperazine-l-carboxylate, and the mixture was 
stirred at room temperature for 15 hours. 5 ml of dichloromethane, 
10 ml of a saturated aqueous sodium bicarbonate solution and 0.100 g 
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of sodium hydrogen sulfite were added to the solution. The organic 
layer was dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was dissolved in 4 ml of ethanol, and 0.2 ml 
of methylhydrazine was added to the solution. The mixture was heated 
5 at 110 °C for 20 hours. The solvent was concentrated under reduced 
pressure. The residue was dissolved in 0.5 ml of dichloromethane, and 
0.5 ml of trif luoroacetic acid was added thereto. The solvent was 
concentrated under reduced pressure. The residue was purified by 
reverse-phase high performance liquid chromatography (using an 
10 acetonitrile-water mobile phase (containing 0 . 1% trif luoroacetic 
acid)) to give 0.008 g of the title compound. 
^H-NMR(CD30D) 

5 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.71-3.75 (m, 4H) 3.87 
(s, 3H) 5.18 (q, J=2.3Hz, 2H) 
15 MS m/e (ESI) 355 . 16 (MH^-CFaCOOH) 

Example 332 

1- (2-Butynyl) -6-methyl-7-oxo-2- (piperazin-l-yl ) -S, 7-dihydroimidazo 

[4, 5-d] pyridazine-4-carboxamide trif luoroacetate 
20 (a) t-Butyl 

* 4- [1- (2-butynyl) -4- (cyano-hydroxymethyl) -5-methoxycarbonyl-lH-imid 
azol-2-yl] piperazine-l-carboxylate 

0.200 g of sodium cyanide and 0.010 ml of acetic acid were added 

to a 15 ml acetonitrile solution of t-butyl 

25 4- [ 1- (2-butynyl) -5-methoxycarbonyl-4-f ormyl-lH-imidazol-2-yl ] piper 
azine-l-carboxylate, and the mixture was stirred at room temperature 
for 16 hours. 100 ml of ethyl acetate was added to the solution, and 
the mixture was washed twice with 50 ml of water and then with 50 ml 
of a saturated sodium chloride solution. The organic layer was dried 

30 over magnesium sulfate, and the solvent was concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
Thus, 0.274 g of the title compound was obtained from the fraction eluted 
with ethyl acetate-hexane (2:3). 
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^H-NiyiR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t, J=2.5Hz, 3H) 3.19-3.23 (m, 4H) 3.56-3.60 
(m, 4H) 3.95 (s, 3H) 4.68 (d, J=9.0Hz, IH) 4.82 (q, J=2.5H2, 2H) 5.72 
(d, J=9.0Hz, IH) 
5 (b) t-Butyl 

4- [1- (2-butynyl) -4- ( carbamoyl -hydroxymethyl) -5-methoxycarbonyl~lH- 
imidazol-2-yl] piperazine-l-carboxylate 

3.2 ml of 30% aqueous hydrogen peroxide and 3.2 ml of 28% aqueous 
ammonia solution were added to an 8 ml methanol solution of 0.274 g 
10 of t-butyl 

4- [1- (2-butynyl) -4- (cyaho-hydroxymethyl) -5-methoxycarbonyl-lH-imid 
azol-2-yl] piperazine-l-carboxylate at 5®C^ and the mixture was stirred 
for 15 hours. 100 ml of a saturated sodium hydrogen sulfite solution 
was added to the solution, and the mixture was extracted twice with 

15 100 ml of ethyl acetate. The organic layers were combined together. 
The conbined organic layers were dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 0.039 g of the title compound 
was obtained from the fraction eluted with methanol-ethyl acetate 

20 (1:9). 

^H-N!yiR(CDCl3) 

5 1.48 (s, 9H) 1.83 (t, J=2.5Hz, 3H) 3.13-3.25 (m, 4H) 3.54-3,57 
(m, 4H) 3.91 (s, 3H) 4.33-4:37 (br.s, IH) 4.77 (q, J=2.5Hz, 2H) 5.54 
(s, IH) 5.63 (s, IH) 6.82 (s, IH) 
25 (c) t-Butyl 

4- [4-aminooxalyl-l- (2-butynyl) -5-methoxycarbonyl-lH-imidazQl-2-yl] 
piperazine-l-carboxylate 

0.051 ml of triethylamine and a 1 ml dimethyl sulfoxide solution of 
0 . 058 g of sulfur trioxide pyridine were added to a 2 ml dichloromethane 
30 solution of 0.038 g of t-butyl 

4- [1- (2-butynyl) -4- (carbamoyl-hydroxymethyl ) -5-methoxycarbonyl-lH- 
imidazol-2-yl] piperazine-l-carboxylate at 0°C, and the mixture was 
stirred at room temperature for 15 hours. Then, 0.102 ml of 
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triethylamine and a 1 ml dimethyl sulfoxide solution of 0 . 116 g of sulfur 
trioxide pyridine were added, and the mixture was stirred at room 
temperature for 8 hours. 50 ml of ethyl acetate was added to the 
solution, and the organic layer was washed successively with 20 ml of 
5 an aqueous solution of 1% sulfuric acid, 20 ml of a saturated sodium 
bicarbonate solution, and 20 ml of a saturated sodium chloride solution. 
The organic layer was dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 0.021 g of the title compound was obtained from. 
10 the fraction eluted with ethyl acetate-hexane (2:1)'. 
^H-NMR(CDCl3) 

6 1.48 (s, 9H) 1.82 (t, J=2.5Hz, 3H) 3.19-3.23 (m, 4H) 3.56-3.59 
(m, 4H) 3.84 (s, 3H) 4.84 (q, J=2.5Hz, 2H) 5.62 (br.s, IH) 7.02 (br.s, 
IH) 

15 (d) t-Butyl 

4- [1- (2-butynyl) -4-carbamoyl-6-methyl-7-oxo-6, 7-dihydro-lH-dihydro 
imidazo [4 , 5-d] pyridazin-2-yl] piperazine-l-carboxylate 

The title compound was obtained by using t-butyl 
4- [4-aminooxalyl-l- (2-butynyl) -5-methoxycarbonyl-lH-imidazol-2-yl] 
20 piperazine-l-carboxylate according to the method described in Example 
115(h). 

^H-NMR(CDCl3) 

5 1.50 (s, 9H) 1.84 ""(t, J=2.3Hz, 3H) 3.46-3.50 (m, 4H) 3.63-3.66 
(m, 4H) 3.99 (s, 3H) 5.12 (q, J=2.3Hz, 2H) 6.16 (s, IH) 8.85 (s, IH) 
25 (e) 

1- (2-Butynyl) -6-methyl-7-oxo-2- (piperazin-l-yl ) -6, 7-dihydroimidazo 
[4 , 5-d] pyridazine-4-carboxamide trif luoroaceate 

The title compound was obtained by using t-butyl 
4- [1- (2-butynyl ) -4 -carbamoyl- 6-methyl-7-oxo- 6, 7-dihydro-lH-dihydro 
30 imidazo [4, 5-d]pyridazin-2-yl]piperazine-l^carboxylate according to 
the method described in Example 115(1). 

MS m/e (ESI) 330 . 18 (MH^-CFaCOOH) 
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Example 333 

1- (2-Butynyl) -6-methyl-7-oxo-2- (piperazin-l-yl ) -6^ 7-dihydroimidazo 
[4 , 5-d] pyridazine-4-carbonitrile trif luoroacetate 

0.030 ml of triethylamine and 0.015 ml of phosphorus oxychloride 
were added to a 1 ml dichloromethane solution of 0.015 g of t-butyl 
4- [1- (2-butynyl) -4-carbamoyl-6-methyl-7-oxo-6, 7-dihydro-lH-dihydro 
imidazo [4 , 5-d] pyridazin-2-yl] piperazine-l-carboxylate, and the 
mixture was stirred at room temperature for 15 hours. 1 ml of 
dichloromethane and 1 ml of trif luoroacetic acid were added to the 
solution. After one hour, the solvent was concentrated under reduced 
pressure. The residue was purified by reverse-phase high performance 
liquid chromatography (using an acetonitrile-water mobile phase 
(containing 0.1% trif luoroacetic acid)) to give 0.001 g of the title 
compound . 

^H-NiyiR(CD30D) 

5 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.74-3.78 (m, 4H) 3.88 
(s, 3H) 5.18 (q, J=2.3Hz, 2H) 

MS m/e (ESI) 312 . 25 (MR'^-CFaCOOH) 

20 Example 334 

3- (2-Butynyl) -7-dimethylamino-5-methyl-2- (piperazin-l-yl) -3, 5-dihy 

droimidazo [A, 5-d] pyridazin-4-one trif luoroacetate 

(a) 

l-Benzyl-7-chloro-5-methyl-l^ 5-dihydroimidazo [4 , 5-d] pyridazin-4-on 

25 e 

0.604 g of potassium carbonate and 0.297 ml of methyl iodide were added 
to a 30 ml N, N-dimethylf ormamide solution of 1.035 g of 
1 -benzyl- 7 -chloro- 1 , 5-dihydroimidazo [4 , 5-d] pyridazin-4-one (J. A. 
Carbon Journal of the American Chemical Society, 80, pp. 6083, 1958), 
30 and the mixture was stirred at room temperature for 15 hours. 300 ml 
of ethyl acetate and 100 ml of water were added to the solution, and 
the organic layer was washed twice with 100 ml of water and then with 
•100 ml of a saturated sodium chloride solution. The organic layer was 



279 



dried over magnesium sulfate, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography. Thus, 
0.280 g of the title compound was obtained from the fraction eluted 
with ethyl acetate. 
5 ^H-NMR(CDCl3) 

5 3.86 (s, 3H) 5.64 (s, 2H) 7.11-7.16 (m, 2H) 7.35-7.43 (m, 3H) 7.90 
(s, IH) 
(b) 

l-Benzyl-7-dimethylamino-5-methyl-l, 5-dihydroimidazo [4, 5-d] pyridaz 
10 in-4-one 

A 2 ml aqueous solution of 50% dimethylamine was added to a 2 ml 
ethanol solution of 0.138 g of 

l-benzyl-7-chloro-5-methyl-l, 5-dihydroimidazo [4 , 5-d] pyridazin-4-on 
e, and the mixture was ^heated at 130°C for 72 hours. The reaction 
15 . solution was cooled to room temperature, and concentrated under reduced 
pressure . The residue was purified by silica gel column chromatography. 
Thus, 0 . 139 g of the title compound was obtained from the fraction eluted 
with methanol-ethyl acetate (1:19). 
^H-NMR(CDCl3) 

20 5 2.73 (s, 6H) 3.79 (s, 3H) 5.59 (s, 2H) 7.12-7.16 (m, 2H) 7.30-7.39 

(m, 3H) 7.79 (s, IH) 

(c) 

l-Benzyl-2-chloro-7-dimethylamino-5-methyl-l, 5-dihydroimidazo [4, 5- 
d] pyridazin-4-one 

25 1.15 ml of a 1 M tetrahydrof uran solution of dibutylmagnesium was 

added to a 2 ml tetrahydrof uran solution of 0 . 320 ml of diisopropylamine 
at room temperature under a nitrogen- atmosphere, and the mixture was 
stirred for 8 hours. This solution was added to a 4 ml tetrahydrof uran 
solution of 0.162 g of 

30 l-benzyl-7-dimethylamino-5-methyl-l , 5-dihydroimidazo [ 4 , 5-d] pyridaz 
in-4-one at room temperature under a nitrogen atmosphere, and the 
mixture was stirred at room temperature for 15 hours. Then, a 5 ml 
tetrahydrofuran solution of 0.540 g of hexachloroethane was added 
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dropwise to the solution. After the mixture had been stirred for 4 
hours, 30 ml of a 5% aqueous ammonium chloride solution was added thereto. 
The mixture was extracted with 100 ml of ethyl acetate. The organic 
layer was washed successively with 30 ml of water and 30 ml of a saturated 
5 sodium chloride solution, and dried over magnesium sulfate. The 
organic layer was concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography. Thus, 0.094 g of 
the title compound was obtained from the fraction eluted with ethyl 
acetate-hexane (2:1). 
10 ^H-NMR(CDCl3) 

5 2. 68 (s, 6H) 3.78 (s, 3H) 5.60 (s, 2H) 7.05-7.08 (m, 2H) 7.29-7.37 
(m, 3H) 

(d) t-Butyl 

4- [ l-benzyl-7-dimethylamino-5-methyl-4-oxo-4 , 5-dihydro-lH-imidazo [ 
15 4 , 5-d] pyridazin-2-yl] piperazine-l-carboxylate 

The title compound was obtained by using 
l-benzyl-2-chloro-7-dimethylamino-5-methyl-l, 5-dihydroimidazo [4, 5- 
d] pyridazin-4-one according to the method described in Example 116(c) . 

^H-NMR(CDCl3) 

20 5 1.47 (s, 9H) 2.68 (s, 6H) 3.19-3.22 (m, 4H) 3.41-3.46 (m, 4H) 3.76 

(s, 3H) 5.40 (s, 2H) 6.88 (m, 2H) 7.20-7.25 (m, 3H) 

(e) t-Butyl 

4- [7-dimethylamino-5-methyl-4-oxo-4, 5-dihydro-lH-imida20 [4, 5-d] pyr 

idazin-2-yl ] piperazine-l-carboxylate 

25 A 5 ml tetrahydrof uran solution of 0.117 g of t-butyl 

4- [ l-benzyl-7-dimethylamino-5-methyl-4-oxo-4 , 5-dihydro-lH-imrdazo [ 
4 , 5-d] pyridazin-2-yl] piperazine-l-carboxylate was added to 15 ml of 
liquid ammonia, and 0.009 g of ' lithium was added to the mixture under 
reflux. 1 ml of a 5% aqueous ammonium chloride solution was added to 

30 the solution, and the solvent was evaporated off. The residue was 
purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trifluoroacetic acid)) to give 0.007 g of the title compound. 
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^H-NMR(CD30D) 

5 1.48 (s, 9H) 3-11 (s, 6H) 3.55-3.58 (m, 8H) 3.69 (s, 3H) 

(f) 

3- (2-Butynyl) '-7-dimethylamino-5-methyl-2- (piperazin-l-yl) -3^ 5-dihy 
5 droimidazo [4 ^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [7-dimethylamino-5-methyl-4-oxo-4 , 5-dihydro-lH-imidazo [4, 5-d] pyr 
idazin-2-yl]piperazine-l-carboxylate and l-bromo-2-butyne according 
to the method described in Example 258 (b) . 

10 ^H-NMR(CD30D) 

5 1.80 (t, J=2.3Hz, 3H) 2.75 (s, 6H) 3.44-3.48 (m, 4H) 3.62-3.65 
(m, 4H)"3.68 (s, 3H) 5.16 (q, J=2.3Hz, 2H) 

MS m/e (ESI) 330 . 16 (MR'^-CFaCOOH) 
Example 335 

15 3- (2-Butynyl) - 5-methyl-2- (piperidin-4-yl) -3^ 5-dihydroimida z 
o[4^5-d]pyridazin-4-one trifluoroacetate 
(a) 

5- Methyl-2- (piperidin-4-yl) -3^ 5-dihydroimidazo [4, 5-d] pyridazin-4-o 
ne trifluoroacetate 

20 2.71 g of iron (III) chloride was added to a 16 ml ethanol solution 

of 0.292 g of 4 , 5-diamino-2-methyl-2H-pyridazin-3-one [CAS No. 
4725-76-2] (Martine Bel jean-Leymarie, Michel Pays and Jean-Claude 
Richer, Canadian Journal of Chemistry 61, pp. 2563, 1983) and 0.426 
g of t-butyl 4-f ormylpiperidine-l-carboxylate, and the mixture was 

25 heated under reflux for 6 hours. The reaction solution was cooled to 
room temperature. The solution was filtered, and concentrated under 
reduced pressure. The residue was purified by reverse-phase high 
performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 0.061 g of the 

30 title compound. 

^H-NMR(CD30D) 

6 2.06-2.17 (m, 2H) 2.28-2.35 (m, 2H) 3.15-3.24 (m, 2H) 3.29-3.35 
(m, IH) 3,50-3.56 (m, 2H) 3.85 (s, 3H) 8.28 (s, IH) 
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(b) t-Butyl 

4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imida20 [4, 5-d] pyridazin-2-vl) pipe 
ridine-l-carboxylate 

The title compound was obtained by using 
5 5-methyl-2- (piperidin-4-yl ) -3, 5-dihydroimidazo [4, 5-d] 

pyridazin-4-one trif luoroacetate according to the method described in 
Example 258 (a) . 

^H-NMR(CDCl3) 

5 1.50 (s, 9H) 2.00-2.16 (m, 4H) 2.85-2.99 (br.s, 2H) 3.23 (tt, 
10 J=11.9,4.0Hz, IH) 3.95 (s, 3H) 4.11-4.40 (br.s, 2H) 8.39 (s, IH) 13.90 
(s, IH) 

(c) t-Butyl 

4- [1- (2-butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyrid 
azin-2-yl ] piperidine-l-carboxylate 
15 The title compound was obtained by using t-butyl 

4- ( 6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [ 4 , 5-d] pyridazin-2-yl ) pipe 
ridine-l-carboxylate according to the method described in Example 
119(d). 

^H-NMR(CDCl3). 

20 5 1.48 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 1.93-2.00 (m, 4H) 2.85-2.96 

(br.s, 2H) 3.14 (quint, J=7.9Hz, IH) 3.85 (s, 3H) 4.16-4.37 (br.s, 2H) 
5.39 (q, J=2.3Hz, 2H) 8.24. (s, IH) 
(d) 

3- (2-Butynyl) -5-methyl-2- (piperidin-4-yl ) -3, 5-dihydroimida2 
25 . o[4, 5-d]pyridazin-4-one trifluoroacetate 

The title compound was obtained by using t-butyl 

4- [1- (2-butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl] piperidine-l-carboxylate according to the method described 
in Example 115(i). 

30 ^H-NMR(CD30D) 

81.80 (t, J=2.3Hz, 3H) 2.10-2.11 (m, 2H) 2.25-2.32 (m, 2H) 3.18-3.41 
(m, 3H) 3.56-3.61 (m, 2H) 3.83 (s, 3H) 5.47 (t, J=2.3Hz, 2H) 8.27.(s, 
IH) " 



283 

MS m/e (ESI) 286 . 27 (MH^-CFsCOOH) 
Example 336 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3^ 5-dihydroimidazQ [4^ 5-c 
5 ] pyridin-4-one trif luoroacetate 

(a) 3- (2-Butynyl) -4-chloro-3H-imidazo [4 ^ 5-c]pyridine 

2.0 g of 4-chloro-lH-imidazo [4, 5-c] pyridine, 1.37 ml of 
l-bromo-2-butyne, and 1.98 g of potassium carbonate were suspended in 
15 ml of N,N-dimethylformamide, and the suspension was stirred at room 

10 temperature for 18 hours. The reaction solution was diluted with ethyl 
acetate, and washed with water. The organic layer was dried over 
anhydrous magnesium sulfate, then filtered. The filtrate was 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 1.79 g of a 1:1 mixture 

15 consisting of the title compound and the compound alkylated at the 
1-position was obtained from the fraction eluted with hexane-ethyl 
acetate (1:2). 

(b) 3- (2-Butynyl) -2, 4-dichloro-3H-imidazo [4, 5-c]pyridine 

2.22 ml of a tetrahydrof uran solution of lithium diisopropylamide 
20 was added dropwise to a 5 ml tetrahydrof uran solution of 4 90 mg of 
3- (2-butynyl) -4-chloro-3H-imidazo [4,5-c] pyridine in a dry 
ice-methanol bath, and the mixture was stirred below -66°C for 20 minutes . 
The resulting reaction mixture was added dropwise to a 2 ml 
tetrahydrof uran solution of 1.13 g of hexachloroethane while the 
25 temperature of the mixture was controlled to be -63°C or lower. The 
mixture was stirred for one hour and 40 minutes in the same bath, and 
then a saturated aqueous ammonium chloride solution was added thereto. 
The resulting mixture was extracted twice with ethyl acetate., and the 
organic layer was dried over anhydrous magnesium sulfate, then filtered. 
30 The filtrate was concentrated under reduced pressure. Then, the 

resulting residue was purified by silica gel column chromatography. 
Thus, 120 mg.of brown oily material was obtained from the fraction eluted 
with hexane-ethyl acetate (2:1). 
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^H-NMR(d^-DMSO) 

6 : 1.78 (s, 3H) 5.29 (s, 2H) 7.70 (d, J=5.6Hz, IH) 8.21 (d, J=5.6Hz, 

IH) 

(c) t-Butyl 

5 4- [3- (2-butynyl) -4-chloro-3H-imidazo [4, 5-c] pyridin-2-yl] piperazine 
-1-carboxylate 

211 mg of t-butyl 
3- (2-butynyl) -2, 4-dichloro-3H-imidazo [4, 5-c]pyridine, 197 mg of 
piperazine-l-carboxylate^ and 222 mg of sodium bicarbonate were 
10 dissolved in ethanol, and the mixture was stirred at QO^'C for 30 minutes 
■ and then at room temperature for three hours and 20 minutes. The 
reaction solution was diluted with ethyl acetate, and the solution was 
washed with water. The organic layer was dried over anhydrous magnesium 
sulfate, then filtered. The filtrate was concentrated under reduced 
15 pressure. The residue was purified by silica gel column chromatography. 
Thus, 244 mg of the title compound wa.s obtained from the fraction eluted 
with hexane-ethyl acietate (3:1). 
^H-NMR(CDCl3) 

5 : 1.52 (s, 9H) 1.87 (s, 3H) 3.47-3.49 (m, 4H) 3.65-3.68 (m, 4H) 
20 4.94 (s, 2H) 7.41 (d, J=5.2Hz, IH) 8.15 (d, J=5.2Hz, IH) 
(d) 

3- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-c 
] pyridin-4-one trif luoroacetate 

98 mg of sodium acetate was dissolved in 2 ml of dimethyl sulfoxide 
25 containing 0.3 mmol of t-butyl 

4- [3- (2-butynyl) -4-chloro-3H-imidazo [4 , 5-c] pyridin-2-yl] piperazine 
-1-carboxylate, and the mixture was stirred at 120°C for 4 hours. Then, 
100 mg of potassium carbonate and 1 ml of methyl iodide were added to 
the reaction solution. The mixture was stirred at room temperature. 

30 The reaction solution was diluted with ethyl acetate, and the' solution 
was washed with water. The organic layer was dried over anhydrous 
magnesium sulfate, then filtered. The filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column 
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chromatography. 5 mg of the product obtained from the fraction eluted 
with methanol-ethyl acetate (1:10) was dissolved in 0.5 ml of 
trif luoroacetic acid, and the mixture was concentrated. The residue 
was purified by reverse-phase high performance liquid chromatography 
5 (using an acetonitrile-water mobile phase (containing 0,1% 
trif luoroacetic acid)) to give 0.55 mg of the title compound. 
MS m/e (ESI) 286 (MH^-CFsCOOH) 

Example 337 

10 3-Benzyl-2- (piperazin-l-yl) -3^ 5-dihydroimidazo [4, 5-c] pyridin-4-one 
trif luoroacet ate 

(a) Allyl- (3-nitropyridin-4-yl) amine 

40 ml of allylamine was added to a 400 ml ethanol solution of 18.0 
g of 4-ethoxy-3-nitropyridine hydrochloride, and the mixture was heated 
15 under reflux for 8 hours. The reaction solution was concentrated under 
reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 13.6 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-hexane (1:1). 
^H-NMR(CDCl3) 

20 5 4.00 (m, 2H) 5.29-5.35 (m, 2H) 5.87-5.98 (m, lH) 6.63 (d, J=6.5Hz, 

IH) 8.30 (d, J=6.5Hz, IH) 8.31 (br.s, IH) 9.23 (s, IH) 

(b) N*4*-allyl-2-chloropyridine-3, 4-diamine 

55 ml of 35% hydrochloric acid was added to 3.02 g of 
allyl- (3-nitropyridin-4-yl) amine, and the mixture was heated to 90°C. 

25 19.1 g of tin chloride was added to the solution, and the mixture was 
kept at 90 °C for 30 minutes. The reaction solution was cooled in an 
ice-water bath, and then 250 ml ice/water was added thereto. The 
reaction solution was concentrated under reduced pressure, and then 
250 ml of ammonia-saturated methanol was added thereto. The mixture 

30 was stirred for 20 hours. 750 ml of ethyl acetate was added to the 
solution, and the mixture was filtered through celite. The filtrate 
was concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 2.88 g of the title compound 
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was obtained from the fraction eluted with ethyl acetate-hexane (1:1) . 
^H-NMR(CDCl3) 

6 3.29-3.58 (br.s, 2H) 3.84 (d, J=6.3Hz, 2H) 4.26-4.37 (br.s, IH) 
5.24 (d, J=11.0Hz, IH) 5.29 (d, J=16.0Hz,lH) 5.85-5.98 (ddt, 
5 J=16.0, 11.0, 6.5Hz, IH) 6.43 (d, J=6.5Hz, IH) 7.66 (d, J=6.5Hz, IH) 
(c) l-Allyl-4-chloro-l, 3-dihydroimidazo [4, 5-c] pyridin-2-one 

A 400 ml acetonitrile solution of 4.46 g of N, N' -disuccinimidyl 
carbonate was added to an acetonitrile solution containing 2.88 g of 
N*4*-allyl-2-chloropyridine-3, 4-diamine, and the mixture was heated 
10 under reflux for 70 hours. The solvent was concentrated under reduced 
pressure, and the residue was dissolved in a mixture consisting of 500 
ml of ethyl acetate and 300 ml of water. The organic layer was washed 
twice with 100 ml of IN hydrochloric acid and then with 100 ml of a 
saturated sodium chloride solution. The organic layer was dried over 
15 magnesium sulfate, and concentrated under reduced pressure. The 

residue was purified by silica gel column chromatography. Thus, 2.30 
g of the title compound was obtained from the fraction eluted with ethyl 
acetate-dichloromethane (1:1) . 
^H-NMR(CDCl3) 

20 5 4.51 (d, J=5.7Hz, IH) 5.25 (d, J=16.0H2, IH) 5.30 (d, J=10.9Hz,lH) 

5.85-5.95 (ddt, J=16. 0, 10. 9, 5. 7Hz, IH) 6.91 (d, J=6.9Hz, IH) 8.10 (d, 
J=6.9Hz, IH) 8.99 (br.s, IH) 
(d) 

l-Allyl-3-benzyl-4-chloro-l, 3-dihydroimidazo [4 , 5-c] pyridin-2-one 
25 0.76 g of potassium carbonate and 0.94 g of benzyl bromide were 

added to a 50 ml N, N-dimethylf ormamide solution of 1.05 g of 
l-allyl-4-chloro-l, 3-dihydroimidazo [4 , 5-c] pyridin-2-one, and the 
mixture was stirred at room temperature for 14 hours. 300 ml of water 
and 300 ml of ethyl acetate were added to the solution, and the organic 
30 layer was washed three times with 100 ml of water and then with 100 
ml of a saturated sodium chloride solution. The organic layer was dried 
over magnesium sulfate, and concentrated under reduced pressure to give 
1.57 g of the title compound. 
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^H-NMR(CDCl3) 

5 4.56 (d, J=5.7Hz, IH) 5.23 (d, J=16.0Hz, IH) 5.30 (d, J=10.9Hz,lH) 
5.44 (s, 2H) 5.85-5.95 (ddt, J=16 . 0, 10 . 9, 5 . 7H2, IH) 6.91 (d, J=6.9Hz, 
IH) 7.25-7.34 (m, 5H) 8.08 (d, J=6.9Hz, IH) 8.99 (br.s, IH) 

(e) 3-Ben2yl-4-chloro-l, 3-dihydroimidazo [4 , 5-c] pyridin-2-one 

1.5 ml of water, 1,06 g of 4-methyl morpholine N-oxide, 3 ml of 
an aqueous solution of 2% osmic acid, and a 6 ml aqueous solution of 
1.94 g of sodium periodate were added to a 15 ml 1,4-dioxane solution 
of 0.75 g of 

l-allyl-3-benzyl-4-'Chlbro-l, 3-dihydroimidazo [4, 5-c] pyridin-2-one, 
and the mixture was heated at 60 °C for 18 hours. 200 ml of water was 
added to the solution, and the mixture was extracted with 100 ml of 
ethyl, acetate.. The organic layer was washed twice with 50 ml of water 
and then washed with 50 ml of a saturated sodium chloride solution. 
The organic layer was dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 0.38 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-hexane (1:1). 
^H-NMR(CDCl3) 

6 5.44 (s, 2H) 7.01 (d, J=6.5Hz, IH) 7.30-7.38 (m, 5H) 8.08 (d, 
J=6.5Hz, IH) 9.18 (s, IH) 

(f ) 3-Benzyl-2, 4-dichloro-l, 3-dihydroimidazo [4, 5-c] pyridine 
5 ml of phosphorus oxychloride and 0.338 g of phosphorus 

pentachloride were added to 0.383 g of 

3-benzyl-4-chloro-l , 3-dihydroimidazo [4 , 5-c] pyridin-2-one , and the 
mixture was heated under reflux for 24 hours. The solvent was 
concentrated under reduced pressure, and the residue was poured into 
50 g of ice/water. The mixture was extracted with 100 ml of ethyl 
acetate. The organic layer was dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 0.13 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (2:1) . 
^^H-NMR(CDCl3) 
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5 5.43 (s, 2H) 7.12 (d, J=6.5Hz, IH) 7.30-7.38 (m, 5H) 8.18 (d, 
J=6.5Hz, IH) 
(g) t-Butyl 

4- (3-benzyl-4-chloro-3H-imidazo [4 , 5-c] pyridin-2-yl) piperazine-l-ca 
5 rboxylate 

0.094 g of t-butyl piperazine-l-carboxylate was added to a 1 ml 
N, N-dimethylf ormamide solution of 0.127 g of 3-benzyl-2, 
4-dichloro-l, 3-dihydroimidazo [4 ^ 5-c] pyridine, and the mixture was 
heated at 150 °C for two hours. 25 ml of ethyl acetate was added to 

10 the mixture, and the organic layer was washed three times with 10 ml 
of water and then with 10 ml of an aqueous solution saturated with sodium 
chloride. The organic liquid was dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 0.029 g of the title compound 

15 was obtained from the fraction eluted with ethyl acetate-hexane (3:2) . 
^H-NMR(CDCl3) 

5 1.44 (s, 9H) 3.21-3.25 (m, 4H) 3.49-3.53 (m, 4H) 5.53 (s, 2H) 7.08 
(d, J=6.5Hz, IH) 7.30-7.38 (m, 5H) 8.14 (d, J=6.5Hz, IH) 

(h) 

20 3-Benzyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5-c] pyridin-4-one 
trif luoroacetate 

1 ml. of water and 1 ml of 35% hydrochloric acid were added to a 
2 ml N, N-dimethylf ormamide solution of 0.029 g of t-butyl 
4- (3-benzyl-4-chloro-3H-imidazo [4 , 5-c] pyridin-2-yl ) piperazine-l-ca 

25 rboxylate, and the mixture was heated under reflux for 36 hours. The 
solvent was concentrated under reduced pressure. The residue was 
purified by reverse-phase high performance liquid chromatography 
(using an acetonitrile-water mobile phase (containing 0.1% 
trif luoroacetic acid)) to give 0.006 g of the title compound. 

30 MS m/e (ESI) 310 . 29 (MH^-CFaCOOH) 

Example- 338 

3- (2-Butynyl) -2- (piperazin-l-yl) -3, 5-dihydroimidazo [4 , 5-c] pyridin- 
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4 -one trif luoroacetate 

(a) 2-bromo-l- (2-'butynyl) -lH-imidazole-'4 , 5~dicarbonitrile 

69.8 g of potassium carbonate and 50 ml N, N-dimethylf ormamide 
solution of 74 ml of l-bromo-2-butyne were added to a 520 ml 
5 N, N-dimethylf ormamide solution of 90.5 g of 

2-bromo-lH-imidazole-4, 5-dicarbonitrile [CAS No 50847-09-1] , and the 
mixture was heated at 50 for 8. hours. 1 L of ethyl acetate and 500 
ml of water were added to the solution, and the organic layer was washed 
twice with 500 ml of water and then with 500 ml of a saturated sodium 
10 chloride solution. The organic layer was dried over magnesium sulfate, 
and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 48.0 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (1:4) , 

^H-NMR(CDCl3) 

15 5 1.87 (t, J=2.3Hz, 3H) 4.85 (q, J=2.3Hz, 2H) 

(b) Ethyl 2-bromo-l- (2-butynyl) -'5-cyano-lH-imidazole-4-carboxylate 
25 ml of concentrated sulfuric acid was added to a 500 ml ethanol 

solution of 48.0 g of 

2-bromo-l- (2-butynyl) -lH-imidazole-4 , 5-dica.rbonitrile, and the 
20 mixture was heated under reflux for 110 hours." The reaction solution 
was cooled to room temperature, and then concentrated under reduced 
pressure. The residue was dissolved in a mixture consisting of 500 
ml of ethyl acetate and 500 ml of water, and the pH of the solution 
was adjusted to 8 using potassium hydroxide. The aqueous layer was 
25 extracted with 500 ml of ethyl acetate, and the organic layers were 
combined together. The organic layer was dried over magnesium sulfate, 
and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 21.7 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (1:3) . 
30 ^H-NiyiR(CDCl3) 

6 1.43 (t, J=7.0Hz, 3H) 1.87 (t, J=2.3Hz, 3H) 4.46 (q, J=7.0Hz, 2H) 
4.85 (q, J=2.3Hz, 2H) . 

(c) t-Butyl 
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4- [1- (2-butynyl) -5-cyanQ-4-ethoxycarbonyl-lH-imidazol-2-yl] 
piperazine-l-carboxylate 

25.1 g of the title compound was obtained by using 21.7 g of ethyl 
2-bromo-l- (2-butynyl) -5-cyano-lH-imidazole-4-carboxylate according 
5 to the method described in Example 115(b). 
^H-NMR(CDCl3) 

5 1.43 (t, J=7.0H2, 3H) 1.49 (s, 9H) 1.87 (t, J=2.3Hz, 3H) 3.22-3.26 
(m, 4H) 3.56-3.61 (m, 4H) 4.44 (q, J=7.0Hz, 2H) 4.68 (q, J=2.3Hz, 2H) 

(d) t-Butyl 4- [1- (2-butynyl) -4-carboxy-5-cyano-lH-imidazol-2-yl] 
piperazine-l-carboxylate 

16 ml of a 5N aqueous sodium hydroxide solution was added to a 500 
ml ethanol solution of 25.1 g of t-butyl 

4- [1- (2-butynyl) -5-cyano-4-ethoxycarbonyl-lH-imida2ol-2-yl] piperaz 
ine-l-carboxylate, and the mixture was stirred' at room temperature for 
two hours. Then, the solvent was concentrated under reduced pressure. 
The residue was dissolved in a mixture consisting of IL of ethyl acetate 
and 500 ml of water. 50 ml of 2N hydrochloric acid was added to the 
solution . The organic layer was washed with 200 ml of a saturated sodium 
chloride solution, and dried over magnesium sulfate. The organic 
liquid was concentrated under reduced pressure to give 23.2 g of the 
title compound. 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.87 (t, J=2.3Hz, 3H) 3.22-3.26 (m, 4H) 3.56-3.61 
(m, 4H) 4.68 (q, J=2.3Hz, 2H) 

(e) t-Butyl 

4- [1- (2-butynyl) -5-cyano-4-hydroxymethyl-lH-imidazol-2-yl] 
piperazine-l-carboxylate 

6,9 g of triethylamine and then 100 ml tetrahydrof uran solution 
of 10.19 g of isobutyl chlorof ormate were added dropwise to 600 ml of 
30 tetrahydrof uran containing 22.9 g of t-butyl 

4- [1- (2-butynyl) -4-carboxy-5-cyano-lH-imidazol-2-yl] 
piperazine-l-carboxylate at -10°C. After the precipitate had been 
removed by filtration, the solution was again cooled to -10°C. A 100 
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ml aqueous solution of 9.45 g of sodium borohydride was added dropwise 
to the solution • After one hour, 500 ml of ethyl acetate and 500 ml 
of water were added to the solution. The pH of the solution was adjusted 
to 5 using 1 N hydrochloric acid, and then adjusted to 10 using a 
5 saturated sodium bicarbonate solution. The organic layer was washed 
successively with 500 ml of water and 500 ml of a saturated sodium 
chloride solution. The organic layer was dried over magnesium sulfate, 
and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 19.1 g of the title compound 
10 was obtained from the fraction eluted with ethyl acetate-hexane (4:1) . 
^H-NMR(CDCl3) 

5 1.48 (s, 9H) 1.84 (t, J=2.3Hz, 3H) 2.26 (t, J=6.3Hz, IH) 3.13-3.17 
(m, 4H) 3.53-3.57 (m, 4H) 4.58 (q, J=2.3Hz, 2H) 4.64 (d,.J=6.3Hz, 2H) 

(f) t-Butyl 

15 4- [1- (2-butynyl) -5-cyano-4-f ormyl-lH-imidazol-2-yl] piperazine-l-ca 
rboxylate 

3.28 g of manganese dioxide was added to a 5 ml dichloromethane 
solution of 1.35 g of t-butyl 

4- [1- (2-butynyl) -5-cyano-4-hydroxymethyl-lH-imidazol-2-yl] piperazi 
20 ne-l-carboxylate . The reaction solution was stirred at room 

temperature for 15 hours, then stirred and heated under reflux for five 
hours ^ The solution was filtered, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography. 
Thus, 1 . 11 g of the title compound was obtained from the fraction eluted 
25 with ethyl acetate-hexane (2:3). 
^H-NMR(eDCl3) 

6 1.50 (s, 9H) 1.88 (t, J=2.3Hz, 3H) 3.24-3.28 (m, 4H) 3.59-3.63 
(m, 4H) 4.70 (q, J=2.3Hz, 2H) 9.87 (s, IH) 

(g) t-Butyl 

30 4- [1- (2-butynyl) -5-cyano-4- (2-ethoxycarbonylvinyl) -lH-imidazol-2-y 
1] piperazine-l-carboxylate 

0.038 g of sodium hydride was added to a 5 ml tetrahydrof uran 
solution of 0.243 g of ethyl diethylphosphonoacetate at 5''C under a 
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nitrogen atmosphere. 0.310 g of t-butyl 

4- [1- (2-butynyl) -5-cyano-4-f ormyl-lH-imidazol-2-yl] 

piperazine-l-carboxylate dissolved in 5 ml of tetrahydrof uran was added, 
and the mixture was stirred for 30 minutes. 50 ml of ethyl acetate 
5 and 25 ml of O.IN sodium hydroxide were added to the solution. The 
organic layer was dried over magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 0.380 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-hexane (3 : 7 ) . 
10 ^H-NMR(CDCl3) 

5 1.33 (t, J=7.4Hz, 3H) 1.50 (s, 9H) 1.86 (t, J=2.3Hz, 3H) 3.19-3.23 
(m, 4H) 3.55-3.59 (m, 4H) 4.25 (q, J=7.4Hz, 2H) 4.59 (q, J=2.3Hz, 2H) 
6.70 (d, J=15.8Hz, IH) 7.50 (d, J=15.8Hz, IH) 
(h) t-Butyl 

15 4- [1- (2-butynyl) -5-cyano-4- (2-carboxyvinyl) -lH-imidazol-2-yl] piper 
azine-l-carboxylate 

. The title compound was obtained by using t-butyl 
. 4- [1- (2-butynyl) -5-cyano-4- (2-ethoxycarbonylvinyl) -lH-imidazol-2-y 
1] piperazine-l-carboxylate according to the method described in 
20 Example 338 (d) . 

^H-NMR(CDCl3) 

8 1.50 (s, 9H) 1.86 (t, J=2.3Hz, 3H) 3.19-3.23 (m, 4H) 3.55-3.59 
(m, 4H) 4.59 (q, J=2.3Hz, 2H) 6.70 (d, J=15.8Hz, IH) 7.50 (d, J=15.8Hz, 

• IH) 
25 (i) t-Butyl 

4- [1- (2-butynyl) -5-cyano-4- (2-azidecarbonylvinyl) -lH-imidazol-2-yl 
] piperazine-l-carboxylate 

A mixture consisting of 0.200 g of t-butyl 
4- [1- (2-butynyl) -5-cyano-4- (2-carboxyvinyl) -lH-imidazol-2-yl ] piper 
30 azine-l-carboxylate, 0.073 ml of triethylamine, and a 2 ml t-butanol. 
solution of 0.108 ml of diphenylphosphoryl azide was heated at 50''C 
under a nitrogen atmosphere for 4 hours. 50 ml of ethyl acetate was 
added to the solution, and the mixture was washed with 20 ml of water. 
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The organic layer was dried over magnesium sulfate, and concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 0.178 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-hexane (2:3). 
5 ^H-NMR(CDCl3) 

5 1.48 (s, 9H) 1.86 (t, J=2.2Hz, 3H) 3.19-3.23 (m, 4H) 3.55-3.59 
(m, 4H) 4.59 (q, J=2.2Hz, 2H) 6.67 (d, J=15.4Hz, IH) 7.56 (d, J=15.4Hz, 
IH) 

(j) t-Butyl 

10 4- [4- (2-t-butoxycarbonylaminovinyl) -1- (2-butynyl) -5-cyano-lH-imida 
zol-2-yl] piperazine-l-carboxylate 

A 10 ml t-butanol solution of 0.178 g of t-butyl 
4- [1- (2-butynyl) -5-cyano-4- (2-azide 

carbonylvinyl) -lH-imidazol-2-yl] piperazine-l-carboxylate was heated 
15 under reflux under a nitrogen atmosphere for 15 hours. The solvent 
was concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 0.169 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (9:11) . 
^H-NMR(CDCl3) 

20 5 1.48 (s, 9H) 1.84 (t, J=2.2Hz, 3H) 3.16-3..19 (m, 4H) 3.54-3.58 

(m, 4H) 4.51 (q, J=2.2Hz, 2H) 5.83 (d, J=15.0Hz, IH) 6.43-6.53 (m, IH) 
7.55-7.66 (m, IH) 
(k) t-Butyl 

4- [4- (2-t-butoxycarbonylaminovinyl) -1- (2-butynyl) -5-carbamoyl-lH-i 
25 midazQl-2-yl] piperazine-l-carboxylate 

The title compound was obtained by using t-butyl 

4- [4- (2-t-butoxycarbonylaminovinyl) -1- (2-butynyl) -5-cyano-lH-imida 

zol-2-yl] piperazine-l-carboxylate according to the method described 

in Example 332 (b) . 
30 ^H-NMR(CDCl3) 

6 1.48 (s, 9H) 1.84 (t, J=2.2Hz, 3H) 3.21-3.25 (m, 4H) 3.54-3.58 
(m, 4H) 4.68 (q, J=2.2Hz, 2H) 5.90 (br.s, IH) 6.36 (br.d, J=14.8Hz, 
IH) 6.92 (br.d, J= 8.4Hz, IH) 7.45 (br.s, IH) 7.52 (m, IH) 
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(1) 

3- (2-Butynyl) -2- (piperazin-l-yl) -3, 5-dihydroiinidazo [4^ 5-c]pyridin- 

4 - one trif luoroacetate 

0 . 1 ml of 5N hydrochloric acid was added to a 0 . 3 ml ethanol solution 
5 of 0.0075 g of t-butyl 

4- [4- (2-t-butoxycarbonylaminovinyl) -1- (2-butynyl) -S-carbamoyl-lH-i 
midazol-2-yl]piperazine-l-carboxylate, and the mixture was stirred at 
room temperature for 15 hours. The solvent was concentrated under 
reduced pressure. The residue was purified by reverse-phase high 
10 performance liquid chromatography (using an acetonitrile-water mobile 
phase (containing 0.1% trif luoroacetic acid)) to give 0.0043 g of the 
title compound. 
^H-NMR(CD30D) 

5 1.81 (t, J=2.4Hz, 3H) 3.45-3.48 (m, 4H) 3.62-3.65 (m, 4H) 5.15 
15 (q, J=2.4Hz, 2H) 6.60 (d, J=7.1Hz, IH) 7.18 (d,. J=7.1Hz, IH) 

MS m/e (ESI) 272 . 32 (MH^-CFaCOOH) 
Example 339: 

3- (2-Butynyl) -5- (2-phenylethyl) -2- (piperazin-l-yl) -3, 5-dihydroimid 

azo [ 4 ^ 5-c] pyridin-4-one trif luoroacetate 
20 (a) t-Butyl 

4- [3- (2-butynyl) -4-oxo-4^ 5-dihydro-3H-imidazo [4, 5-c] pyridin-2-yl] p 
iperazine-l-carboxylate 

The title compound was obtained by using 
3- (2-butynyl) ^2- (piperazin-l-yl) -3, 5-dihydroimidazo [4 , 5-c] pyridin- 
25 4-one trif luoroacetate according to the method described in Example 
258(a). 

^H-NMR(CDCl3) 

6 1.49 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.35-3,39 (m, 4H) 3.60-3.64 
^ (m, 4H) 5.07 (q, J=2.3Hz, 2H) 6.55 (d, J=7,lHz, IH) 6.97 (d, J=7.1Hz, 

30 IH) 
(b) 

3- (2-Butynyl) -5~ (2-phenylethyl) -2- (piperazin-l-yl) -3, 5-dihydroimid 
azo [4 , 5-c] pyridin-4-one trif luoroacetate 



295 

The title compound was obtained by using t-butyl 
4- [3- (2-butynyl ) -4-oxo-4 , 5-dihydro-3H-imidazo [4 , 5-c] pyridin-2-yl]p 
iperazine-l-carboxylate and (2-bromoethyl) benzene according to the 
method described in Example 258(b). 
5 ^H-NMR(CD30D) 

5 1.83 (t, J=2.4Hz, 3H) 3.05 (t, J=7.3Hz, 2H) 3.45-3.48 (m, 4H) 
3.62-3.65 (m, 4H) 4.26 (t, J=7.3Hz, 2H) 5.18 (q, J=2.4Hz, 2H) 6.46 (d, 
J=7.3Hz, IH) 7.15 (d, J=7.3Hz, IH) 7.16-7.30 (m, 5H) 

MS m/e (ESI) 376. 36 (MH^-CFaCOOH) 
10 Example 340: 

3- (2-Butynyl) -5- (2-phenoxyethyl) -2- (piperazin-l-yl) -3^ 5-dihydroimi 
daze [4y 5-c] pyridin-4-one trif luoroacetate 

The title compound was obtained by using t-butyl 

4- [3^ (2-butynyl) -4-oxo-4, 5-dihydro-3H-imidazo [4, 5-c] pyridin-2-yl] p 
15 iperazine-l-carboxylate and 2-bromoethyl phenyl ether according to the • 

method described in Example 258 (b) . 
^H-NMR(CD30D) 

5 1.80 (t, J=2.4Hz, 3H) 3.45-3.48 (m, 4H) 3.62-3.65 (m, 4H) 4.30 
(t, J=5.5Hz, 2H) 4.44 (t, J=5.5Hz, 2H) 5.16 (q, J=2.4Hz, 2H) 6.59 (d, 
20 J=6.1Hz, IH) 6.87-6.91 (m, 3H) 7.20-7.24 (m, 2H) 7.50 (d, J=6.1Hz, IH) 
MS m/e (ESI) 392.34 (MH'^-CFaCOOH) 
Example 341: 

3- (2-Butynyl) -5- (2-oxo-2-phenylethyl) -2- (piperazin-l-yl) -3, 5-dihyd 
roimidazo [ 4 , 5-c] pyridin-4-one trif luoroacetate 

25 The title compound was obtained by using t-butyl 

4- [3- (2-butynyl ) -4-oxo-4 , 5-dihydro-3H-imidazo [4 , 5-c] pyridin-2-yl]p 
iperazine-l-carboxylate and 2-bromoacetophenone according to the 
method described in Example 258 (b) . 

^H-NMR(CD30D) 

30 5 1.79 (t, J=2.3Hz, 3H) 3.46-3.50 (m, 4H) 3.64-3.68 (m, 4H) 5.16 

(q, J=2.3Hz, 2H) 5.61 (s, 2H) 6.65 (d, J=7.3Hz, IH) 7.37 (d, J=7.3Hz, 
IH) 7.57 (t, J=8.0Hz, 2H) 7.69 (t, J=8.0Hz, IH) 8.10 (d, J=8.0Hz, 2H) 
m m/e (ESI) 392.34 (MH^-CFsCOOH) 
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Example 342: 

2- [3- (2-Butynyl) -4-oxo-2- (piperazin-l-yl) 4-dihydroimidazo [4^ 5-c 
] pyridin-5-ylmethyl] benzonitrile trif luoroacetate 

The title compound was obtained by using t-butyl 
5 4- [1- (2-butynyl) -7-oxo-6, 7-dihydro-lH-imidazo [4, 5-d] pyridin-2-yl] p 
iperazine-l-carboxylate and 2-bromomethylbenzonitrile according to 
the method described in Example 258 (b) . 

^H-NMR(CD30D) 

5 1.78 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.64-3.67 (m, 4H) 5.14 
10 (q, J=2.3Hz, 2H) 5.47 (s, 2H) 6.67 (d, J=7.0Hz, IH) 7.20 (dd, J=7.2,1.0Hz, 
IH) 7.46 (td, J=7.2,1.0Hz, IH) 7.50 (d, J=7.0Hz, IH) 7.60 (td, 
J=7.2,1.0Hz, IH) 7.80 (dd, J=7 . 2, 1 . OHz, IH) 

MS m/e (ESI) 387 . 34 (MH^-CFaCOOH) 

15 Example 343 
Methyl 

3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -4 , 5-dihydroimidazo [4^ 5-c] py 
ridine-6-carboxylate trif luoroacetate 

(a) t-Butyl 

20 4- [1- (2-butynyl) -4-hydroxymethyl-5-thiocarbamoyl-lH-imidazol-2-yl] 
piperazine-l-carboxylate 

10 ml of a 50% aqueous solution of ammonium sulfide was added to 
a 50 ml ethanol solution of 3.596 g of t-butyl 

4- [1- (2-butynyl) -5-cyano-4-hydroxymethyl-lH-imidazol-2-yl ] piperazi 
25 ne-l-carboxylate, and the mixture was stirred at room temperature for 

16 hours. 400 ml of ethyl acetate was added to the solution, and the 
mixture was washed three times with 100 ml of water and then with 100 
ml of a saturated sodium chloride solution. The organic layer was dried 
over magnesium sulfate, and concentrated under reduced pressure. The 
30 residue was purified by silica gel column chromatography. Thus, 3.221 
g of the title compound was obtained from the fraction eluted with ethyl 
acetate-hexane (4:1) . 
^H-NMR(CDCl3) 



6 1.49 (s, 9H) 1.84 (t, J=2.4Hz, 3H) 3.17-3.21 (m, 4H) 3.54-3.60 
(m, 4H) 3.62 (t, J=5.8Hz, IH) 4.68 (d, J=5.8Hz, 2H) 5.05 (q, J=2.4Hz, 
2H) 7.35 (br.s, IH) 8.46 (br.s, IH) 

(b) t-Butyl 

5 4- [4- (t-butyldiphenylsilanyloxymethyl) -1- (2-butynyl) -S-thiocarbamo 
yl-lH-imidazol-2-yl] piper a zine-l-carboxy late 

0.668 g of imidazole and 2.70 g of t-butylchlorodiphenylsilane were 
added to a 25 ml N, N-dimethylf ormamide solution of 3.221 g of t-butyl 
4- [1- (2-butynyl) -4-hydroxymethyl-5-thiocarbamoyl-lH-imidazol-2-yl] 
10 piperazirie-l-carboxylate, and the mixture was stirred at room 

temperature for 16 hours. 300 ml of ethyl acetate was added to the 
solution, and the organic layer was washed three times with 100 ml of 
water and then with 100 ml of a saturated sodium chloride solution. 
The organic layer was dried over magnesium sulfate, and concentrated 
15 under reduced pressure. The residue was purified by silica gel column 
chromatography. Thus, 4.357 g of the title compound was obtained from 
the fraction eluted with ethyl acetate-hexane (2:3). 
^H-NMR(CDCl3) 

• 5 1.05 (s, 9H) 1.49 (s, 9H) 1.84 (t, J=2.4Hz, 3H) 3.06-3.11 (m, 4H) 
20 3.53-3.57 (m, 4H) 4.74 (s, 2H) 5,19 (q, J=2.4Hz, 2H) 7.31 (br.d, J=4.lHz, 
IH) 7.37 (t, J=7.2Hz, 4H) 7.44 (d, J=7.2Hz, 2H) 7.63 (d, J=7.2Hz, 4H) 
9.28 (br.d, J=4.1Hz, IH) 

(c) t-Butyl 

4- [4- (t-butyldiphenylsilanyloxymethyl) -1- (2-butynyl) -5-methylsulf a 
25 nylcarbonimidoyl-lH-imidazol-2-yl ] piper a zine-l-carboxy late 

1.23 g of trimethyloxonium tetraf luoroborate was added to a 100 
ml dichloromethane solution of 4.351 g of t-butyl 

4- [4- ( t-butyldiphenylsilanyloxymethyl) -1- (2-butynyl) -5-thiocarbamo 
yl-lH-imidazol-2-yl] piperazine-l-carboxylate, and the mixture was 
30 stirred at room temperature for 15 hours. 300 ml of ethyl acetate was 
added to the solution, and the organic layer was washed successively 
with 100 ml of a saturated sodium bicarbonate solution and 100 ml- a 
saturated ammonium chloride solution. The organic layer was dried over 
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magnesium sulfate, and concentrated under reduced pressure to give 
4.439 g of the title compound. 
^H-NMR(CDCl3) 

61.05 (s, 9H) 1.49 (s, 9H) 1.84 (br.s, 3H) 2.36 (br.s, 3H) 3.11-3.15 
5 (m, 4H) 3.54-3.58 (m, 4H) 4.63 (br.s, 2H) 4.66 (br.s, 2H) 7.37 (t> J=7.2Hz, 
4H) 7.44 (d, J=7.2Hz, 2H) 7.63 (d, J=7.2Hz, 4H) 
(d) t-Butyl 

4- [1- (2-butynyl) -4-hydroxymethyl-5-methylsulf anylcarbonyl-lH-imida 
zol-2-yl] piperazine-l-carboxylate 
10 30 ml of 5N hydrochloric acid was added to a 100 ml tetrahydrof uran 

solution of 5.05 g of t-butyl 4- [4- (t-butyl 

diphenylsilanyloxymethyl) -1- (2-butynyl) -5-methylsulf anylcarbonimid 
'oyl-lH-imidazol-2-yl] piperazine-l-carboxylate, and the mixture was 
stirred at room temperature for 22 hours. The solvent was concentrated 

15 under reduced pressure. The residue was dissolved in 100 ml of 

dichloromethane, and 2.05 g of di-t-butyl dicarbonate was' added thereto. 
The solution was made alkaline with 5N sodium hydroxide, and stirred 
for 2 hours. The organic layer was dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified by 

20 silica gel column chromatography. Thus, 2.24 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (2:3) . 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.84 (t, J=2.3Hz, 3H) 2.47 (s, 3H) 3.21-3.25 (m, 4H) 
3.27 (t, J=5.6Hz, IH) 3.56-3.60 (m, 4H) 4.81 (q, J=2.4Hz, 2H) 4.89 (d, 
25 J-5.6HZ, 2H) . 
• (e) t-Butyl 

4- [1- (2-butynyl) -4-f ormyl-5-methylsulf anylcarbonyl-lH-imidazol-2-y 
1] piperazine-l-carboxylate 

The title compound was obtained by using t-butyl 
30 4- [1- (2-butynyl) -4-hydroxymethyl-5-methylsulf anylcarbonyl-lH-imida 
zol-2-yl] piperazine-l-carboxylate according to the method described 
in Example 115(g). 

^H-NMR(CDCl3) 
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6 1.48 (s, 9H) 1.84 (t, J=2.3Hz, 3H) 2.58 (s, 3H) 3.22-3.26 (m, 4H) 
3,56-3.60 (m, 4H) 4.80 (q, J=2.4Hz, 2H) 9.88 (s, IH) 

(f) 

2- (4-t-Butoxycarbonylpiperazin-l-yl) -3- (2-'butynyl) -4-0X0-3^ 4-dihyd 
roimidazo [4 , 5-c] pyridine-5, 6-dicarboxylic acid 5-benzyl ester 
6-methyl ester 

0.079 g of 1, 8-diazabicyclo [5 . 4 . 0] -7-undecene and then 5 ml of 
dichloromethane containing 0.194 g of t-butyl 

4- [1- (2-butynyl) -4-f ormyl-5-methylsulf anylcarbonyl-lH-imidazol-2-y 
1] piperazine-l-carboxylate were added to a 2 ml dichloromethane 
solution of 0.174 g of methyl 

benzyloxycarbonylamino- (dimethoxyphosphoryl) -acetate, and the 
mixture was stirred at room temperature for 16 hours. The solvent was 
concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography. Thus, 0.147 g of the title compound 
was obtained from the fraction eluted with ethyl acetate-hexane (3:2) . 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.37-3.41 (m, 4H) 3.59-3.64 
(m, 4H) 3.83 (s, 3H) 5.04 (q, J=2.3Hz, 2H) 5.46 (s, 2H) 7.33-7.38 (m, 
3H') 7.41 (s, IH) 7.45-7.48 (m, 2H) 
(g) t-Butyl 4- [3- (2-butynyl) -4-oxo-6-trimethoxy 

methyl-4 , 5-dihydro-3H-imidazo [4 , 5-c] pyridin-2-yl] piperazine-l-carb 
oxylate 

0.023 g of sodium was added to 2 ml of methanol under a nitrogen 
atmosphere. After hydrogen generation stopped, a 2 ml methanol 
solution of 0.147 g of 

2- (4-t-butoxycarbonypiperazin-l-yl) -3- (2-butynyl) -4-oxo-3, 4-dihydr 
oimidazo [ 4 , 5-c] pyridine- 5, 6-dicarboxylic acid 5-benzyl ester 
6-methyl ester was added to the solution. The mixture was stirred at 
room temperature for 16 hours. Then, 40 ml of ethyl acetate, 20 ml 
of 5% aqueous ammonium chloride solution, and 1 ml of 1 N hydrochloric 
acid were added. to the solution. The organic layer was dried over 
magnesium. sulfate, and concentrated under reduced pressure. The 
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residue was purified by silica gel column chromatography. Thus, 0.108 
g of the title compound was obtained from the fraction eluted with ethyl 
acetate. 

^H-NMR(CDCl3) 

5 5 1.50 (s, 9H) 1.83 (t, J=2.3H2, 3H) 3.20 (s, 9H) 3.37-3.41 (m, 4H) 

3.59-3.64 (m, 4H) 5.07 (q, J=2.3Hz, 2H) 6.82 (s, IH) 8.60 (br.s, IH) 
(h) Methyl 

3- (2"-butynyl) - 4-0X0-2 - (piperazin-l-yl) - 4 , 5-dihydroimidazo [4 
^ 5-c] pyridine-6-carboxylate trif luoroacetate 

10 The title compound was obtained by. using t-butyl 

4- [3- (2-butynyl) -4-oxo-6-trimethoxymethyl-4 ^ 5-dihydro-3H-imidazo [4 
, 5-c] pyridin-2-yl] piperazin-l-carboxylate according to the method 
described in Example 338(1). 

^H-NMR(CD30D) 

^15 5 1.81 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.64-3.67 (m, 4H) 3.95 

(s, 3H) 5.17 (q, J=2,3Hz, 2H) 7.35 (s, IH) 
MS m/e (ESI) 330 . 16 (MH'^-CFaCOOH) 

Example 344 
20 . Methyl 

3- (2-butynyl) -5-methyl-4-oxo-2- (piperazin-l-yl) -4, 5-dihydroimidazo 
[4 , 5-c] pyridine-6-carboxylate trif luoroacetate 

0.024 g of potassium carbonate and 0.027 ml of methyl iodide were 
added to a 2 ml ' N, N-dimethylf ormamide solution of 0.03Q g of t-butyl 

25 4- [3- (2-butynyl) -4-oxo-6-trimethoxymethyl-4 , 5-dihydro-3H-imidazo [4 
, 5-c] pyridin-2-yl] piperazine-l-carboxylate, and the mixture was 
heated at 50°C for 48 hours. 2 ml of ethyl acetate and 2 ml of water 
were added to the solution. The aqueous layer was extracted with 1 
ml of ethyl acetate. The organic layers were combined together, and 

30 then divided into equal halves. One of the halves was concentrated, 
by flushing with nitrogen gas, and the residue was dissolved in 0.5 
ml of methanol . The solution was combined with 0 . 1 ml of 5N hydrochloric 
acid, and the mixture was left for 1 hour. The solvent was removed, 
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and the residue was purified by reverse-phase high performance liquid 
chromatography (using an acetonitrile-water mobile phase (containing 
0.1% trif luoroacetic acid)) to give 0.007 g of the title compound. 
^H-NMR(CD30D) 

5 5 1.81 (t, J=2.4Hz, 3H) 3.45-3.48 (m, 4H) 3.62-3.65 (m, 4H) 3.74 

(s, 3H) 3.94 (s, 3H) 5.17 (q, J=2.4Hz, 2H) 7.25 (s, IH) 
MS m/e (ESI) 344 . 30 (MH^-CFaCOOH) 

Example 345 

10 3" (2-Butynyl) -5-methyl-4-oxo-2- (piperazin-l-yl) -4, 5-dihydroimidazo 
[4^ 5-c] pyridine- 6-carboxylic amide trif luoroacetate 

The other half of the solution prepared in Example 344 was 
concentrated by flushing with nitrogen gas. The residue was treated 
with 1 ml of 28% ammonia water.' The solution was heated under reflux 

15 in a sealed tube for 48 hours. The solvent was concentrated under 
reduced pressure. Subsequent synthetic steps were carried out 
according to the same procedure as used in Example 115 (i) . Thus, 0.010 
g of the title compound was synthesized. 
MS m/e (ESI) 329 . 32 (MH'^-CFsCOOH) 

20 

Example 34 6 
Methyl 

3- (2-butynyl) -4-oxo-5- (2-oxo-2-phenylethyl) -2- (piperazin-l-yl) -A, 5 
-dihydroimidazo [4 , 5-c] pyridine-6-carboxylate trif luoroacetate 

25 The title compound was obtained by using t-butyl 

4- [3- (2-butynyl) -4-oxo-6-trimethoxymethyl-4 , 5-dihydro-3H-imidazo [4 
, 5-c] pyridin-2-yl] piperazine-l-carboxylate and 2-bromoacetophenone 
according to the method described in Example 344. 

MS m/e (ESI) 448 . 31 (MH^-CFsCOOH) 

30 

Example 347 
Methyl 

3- (2-butynyl) -5- (2-cyanobenzyl) -4-oxo-2- (piperazin-l-yl) -4, 5-dihyd 
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roimidazo [ 4 ^ 5-c] pyridine- 6-carboxy late trif luoroacetate 

The title compound was obtained by using t-butyl 
4- [3- (2-butynyl) -4-oxo-6-"trimethoxy 

methyl-4 , 5-dihydro-3H-imidazo [4 , 5-c] pyridin-2-yl] piperazine-l-carb 
5 oxylate and 2-bromomethylbenzonitrile according to the method 
described in Example 344. 

MS mie (ESI) 445 . 32 (MR'^-CFaCOOH) 

Example 348 

10 3- (2-Butynyl) -5- (2-cyanobenzyl) -4-oxo-2- (piperazin-l-yl) -4 ^ 5-dihyd 

roimidazo [4 ^ 5-c] pyridine-6-carboxylic amide trif luoroacetate 
The title compound was obtained by using t-butyl 

4- [3- (2-butynyl) -4-oxo-'6-trimethoxymethyl-4 , 5-dihydro-3H-imidazo [4 

, 5-c] pyridin-2-yl] piperazine-l-carboxylate and 
15 2-bromomethylbenzonitrile according to the method described in Example 

345. 

MS jn/e (ESI) 430 . 34 (MH^-CFsCOOH) 
Example 34 9 

20 1- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -1^ 5-dihydroimidazo [4^ 5-d 
] pyridazin-4-one trif luoroacetate 
(a)-l 

3- (2-butynyl) -2-chloro-5-methyl-3^ 5-dihydroimidazo [4 ^ 5-d] pyridazin 
-4-one 
25 and 

(a)-2 

1- (2-butynyl) -2-chloro-5-methyl-l^ 5-dihydroimidazo [4 , 5-d] pyridazin 
-4-one 

0.166 g of potassium carbonate and 0.106 |al of 2-butynyl bromide 
30 were added to a 10 ml N-dimethylf ormamide solution of 0.184 g of 

2- chloro-5-methyl-l, 5-dihydroimidazo [4 , 5-d] pyridazin-4-one, and the 
mixture was stirred at room temperature for 18 hours. 50 ml of ethyl 
acetate was added to the solution, and the mixture was washed three 
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times with 20 ml of water and then with 20 ml of a saturated sodium 
chloride solution. The organic liquid was dried over magnesium sulfate, 
and concentrated under reduced pressure. Then, the residue was 
purified by silica gel column chromatography. Thus, 0.175 g of 
5 3- (2-butynyl) -2-chloro-5-methyl-3, 5-dihydroimidazo [4 , 5-d] pyridazin 
-4-one was obtained from the fraction eluted with hexane-ethyl acetate 
(4:1) , and 0.033 g of 

1- (2-butynyl) -2-chloro-5-methyl-l, 5-dihydroimidazo [4 , 5-d] pyridazin 
-4-one was obtained from the fraction eluted with hexane-ethyl acetate 
10 (2:3). 

3- (2-butynyl) -2-chloro-5-methyl-3, 5-dihydroimidazo [4, 5-d]pyrid 
azin-4-one 

^H-NMR(CDCl3) 

5 1.82 (t, J= 2.3Hz, 3H) 3.87 (s, 3H) 5.3.2 (q, J=2.3Hz, 2H) 8.19 
15 . (s, IH) 

1- (2-butynyl) -2-chloro-5-methyl-l, 5-dihydroimidazo [4, 5-d] 
pyridazin-4-one 
^H-NMR(CDCl3) 

5 1.87 (t, J=2.3Hz, 3H) 3.91 (s, 3H) 4.90 (q, J=2.3Hz, 2H) 8.20 (s, 

20 IH) 

(b) t-Butyl 

4- [1- (2-butynyl) -5-methyl-4-oxo-4 , 5-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl] piperazine-l-carboxylate 

The title compound was obtained by using 
25 1- (2-butynyl) -2-chloro-5-methyl-l , 5-dihydroimidazo [4, 5-d] pyridazin 
-4-one and t-butyl piperazine-l-carboxylate according to the method 
described in Example 119(c). 

^H-NMR(CDCl3) 

5 1.50 (s, 9H) 1.87 (t, J=2.3Hz,.3H) 3.30-3.34 (m, 4H) 3.59-3.63 
30 (m, 4H) 3.90 (s, 3H) 4.70 (q, J=2.3Hz, 2H) 8.11 (s, IH) 

(c) 

1- (2-Butynyl) -5-methyl-2- (piperazin-l-yl) -1, 5-dihydroimidazo [4 , 5-d 
] pyridazin-4-one trif luoroacetate 
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The title compound was obtained by using t-butyl 
4- [5-methyl-l- (2-butynyl) -4-oxo-4, 5-dihydro-lH-imidazo [4, 5-d]pyrid 
azin-2-yl] piperazine-l-carboxylate according to the method described 
in Example 115 (i). 
5 ^H-NMR(CD30D) 

5 1.84 (t, J=2.4Hz, 3H) 3.44-3.48 (m, 4H) 3.58-3.62 (m, 4H) 3.86 
(s, 3H) 4.96 (q, J=2.4Hz, 2H) 8.39 (s, IH) 

MS m/e (ESI) 287 . 17 (MR'^-CFaCOOH) 

10 Example 350 

2- [ (IR*, 2R*) 2-aminocyclohexylamino] -3- (2-butynyl) -5-methyl-3, 5-dih 
ydroimidazo [4 ^ 5-d] pyridazin-4-one trif luoroacetate 

The title compound was obtained by reacting 

3- (2-butynyl) -2-chloro-5-methyl-3, 5-dihydroimidazo [4 , 5-d] pyridazin 
15 -4-one and trans-1, 2-cyclohexanediamine by the method as used in 

Example 119(c) and purifying the product by reverse-phase high 
performance liquid chromatography. 
^H-NMR(CD30D) 

5 1.39-1.49 (m, 2H) 1.50-1.61 (m, 2H) 1.80 (t, J=2.3Hz/3H) 1.85-1.92 
20 (m, 2H) 2.11-2.18 (m, 2H).3.19 (td, J=ll . 0, 4 . IHz, IH) 3.80 (s, 3H) 3. '93 
(td, J=11.0, 4 .2Hz, IH) 4.91 (dq, J=18 . 0, 2 . 3Hz, IH) 5.44 (dq, 
J=18.0, 2.3Hz, IH) 8.07 (s, IH) 

MS m/e (ESI) 315 . 19 (MR'^-CFaCOOH) 

25 Example 351 

2- [ (IR^, 2S*) 2-aminocyclohexylamino] -3- (2-butynyl) -5-methyl-3, 5-dih 
ydroimidazo [4 , 5-d] pyridazin- 4 -one trif luoroacetate 

The title compound was obtained by reacting 

3- (2-butynyl) -2-chloro-5-methyl-3 , 5-dihydroimidazo [ 4 , 5-d] pyridazin 
30 -4-one and cis-1 , 2-cyclohexanediamine by the method as used in Example 

119(c) and purifying the .product by reverse-phase high performance 
liquid chromatography . 
^H-NMR(CD30D) 
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5 1.54-1.68 (m, 3H) 1.71-1.81 (m, 2H) 1.83 (t, J=2.4Hz, 3H) 1.85-1.91 
(m, 2H) 1.91-2.01 (m, IH) 3.69 (m, IH) 3.80 (s, 3H) 4.37 (m, IH) 5.04 
(dq, J=18.3,2.4Hz, IH) 5.55 (dq, J=18 . 3, 2 . 4Hz, IH) 8.09 (s, IH) 

MS m/e (ESI) 315 . 27 (MH^-CFaCOOH) 

5 

Example 352 

3- (2-Butynyl) -5-methyl-2- (1, 2, 3, 6-tetrahydropyridin-4-yl) -3, 5-dihy 
droimidazo [4 , 5-d] pyridazin-4-one trif luoroacetate 

(a) 

10 5-Methyl-2- (pyridin-4-yl) -1, 5-dihydroimidazo [4, 5-d] pyridazin-4-one 
0.560 g of 4 , 5-diamino-2-methyl-2H-pyridazin-3-one and 0.535 g of 

4- pyridinecarbaldehyde were added to 10 ml of nitrobenzene, and the 
mixture was heated at 190°C under a nitrogen atmosphere for three hours. 
The reaction solution was cooled down, and the precipitate was collected 

15 by filtration to give 0.381 g of the title compound. 
^H-NMR(d6DMS0) 

5 3.78 (s, 3H) 8.14 (d, J=6.0Hz, 2H) 8.48 (s, IH) 8.76 (d, J=6.0Hz, 

2H) 

MS m/e (ESI) 228. KMH"") 

20 (b) 

3- (2-Butynyl) -5-methyl-2- (pyridin-4-yl) -3, 5-dihydroimidazo [4, 5-d]p 
yridazin-4-one 

The title compound was obtained by using 

5- methyl-2- (pyridin-4-yl ) -1, 5-dihydro-imidazo [4 , 5-d] pyridazin-4-on 
25 e and 2-butynyl bromide according to the method described in Example 

119 (d) . 

^H-NMR(CDCl3) 

5 1.84 (t, J=2.3Hz, 3H) 3.91 (s, 3H) 5.37 (q, J=2.3Hz, 2H) 7.89 (d, 
J=6.1Hz, 2H) 8.32 (s, IH) 8.85 (d ,J=2.3Hz, 2H) 

3D (c) 

4- [1- (2-Butynyl) -6-methyl-7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d] pyrid 
azin-2-yl] -1- (4-methoxybenzyl) pyridinium chloride 

0.045 g of 
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3- (2-butynyl) -5 -methyl -2- (pyridin-4-yl) -3, 5-dihydroimidazo [4 , 5-d] p 
yridazin-4-one and 0.060 |il of p-methoxybenzyl chloride were added to 
0.100 ml of N, N-dimethylf ormamide, and the mixture was stirred at 65'*C 
under a nitrogen atmosphere for 4 hours. The reaction solution was 

5 cooled down, and 1 ml of acetone and 1 ml of diethyl ether were added, 
thereto. The precipitate was collected by filtration to give 0.060 
g of the title compound. 
^H-NMR(CD30D) 

5 1.75 (t, J=2.3Hz, 3H) 3..74 (s, 3H) 3.77 (s, 3H) 5.64 (q, J=2.3Hz, 
10 2H) 5.86 (s, 2H) 7.05 (d, J=8.3Hz, 2H) 7.54 (d, J=8.3Hz, 2H) 8.43 (s, 
IH) 8.70 (d, J=6.3Hz, 2H) 9.24 (d, J=6.3Hz/ 2H) 
(d) 

3" (2-Butynyl) ~2- [1- (4-methoxybenzyl) -1^ 2, 3^ 6-tetrahydropyridin-4-y 
1] -5-methyl-3, 5-dihydroimidazo [4 , 5-d] pyridazin-4-one 
15 0.020 g of sodium borohydride was added to a 5 ml methanol solution 

of 0.060 g of 

4- [1- (2-butynyl) -6-methyl^7-oxo-6, 7-dihydro-lH-imidazo [4 , 5-d]pyrid 
■ azin-2-yl] -1- (4-methoxybenzyl) pyridinium chloride, and the mixture 

was stirred for one hour. 15 ml of water and 0.1 ml of 5N hydrochloric 
20 acid were added to the solution to quench the reducing agent. Then, 
the solution was made alkaline with.l ml of 5N sodium hydroxide, and 
extracted with 30 ml of ethyl acetate. The organic layer was dried 
over magnesium sulfate, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography. Thus, 0.033 
25 g of the title compound was obtained from the fraction eluted with 
methanol-ethyl acetate (1:19). 
^H-NiyiR(CDCl3) 

5 1.80 (t, J=2.4Hz, 3H) 2.71-2.78 (m, 4H) 3.25-3.28 (m, 2H) 3.62 
(s, 2H) 3.82 (s, 3H) 3.87 (s, 3H) 5.30 (q, J=2.4Hz, 2H) 6.61 (m, IH) 
30 6.89 (d, J=9.1Hz, 2H) 7.30 (d, J=9.1Hz, 2H) 8.22 (s, IH) 

(e) 

3- (2-Butynyl) -5-methyl-2- (1, 2, 3, 6-tetrahydropyridin-4-yl) -3, 5-dihy 
droimidazo [4, 5-d] pyridazin-4-Qne trif luoroacetate 
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0.10 ml of 1-chloroethyl chlorof ormate was added to a 2 ml 
1, 2-dichloroethane solution of 0.033 g of 

3- (2-butynyl) -2- [1- (4-methoxybenzyl) -1, 2, 3, 6-tetrahydropyridin-4-y 
1] -5-'methyl-3, 5-dihydroimidazo [4 , 5-d] pyrida2in-4-one, and the 
5 mixture was heated under reflux for 90 minutes. 5 ml of methanol was 
added to the solution, and the mixture was further heated under reflux 
for 4 hours. The solvent was then concentrated under reduced pressure. 
The residue was purified by reverse-phase high- performance liquid 
chromatography to give 0.010 g of the title compound. 
10 ^H-NMR(CD30D) 

5 1.81 (t, J=2.4Hz, 3H) 2.89-2.94 (m, 2H) 3.52 (t, J=6.2Hz, 2H) 3.84 
(s, 3H) 4.01 (q, J=2.8Hz, 2H) 5.27 (q, J=2.4Hz, 2H) 6.67 (m, IH) 8.30 
(s, IH) 

MS jn/e (ESI) 284 . 22 (MR'^-CFsCOOH) 

15 

[Assay Example 1] 
DPPIV-inhibiting activity assay 

Porcine kidney-derived DPP-IV was dissolved in a reaction buffer 
. ( 50mM Tris-HCl (pH 7 . 4 ) /0 . 1% BSA) at a concentration of 10 m)a/ml . After 

20 110 |xl of this solution- had been combined with 15 |il of an agent, the 
mixture was incubated at room temperature for 20- minutes. 25 |il of 2 
mM Gly-Pro-p-nitroanilide was added (to a final concentration of 0.33 
mM) to the solution to initiate the enzyme reaction. The reaction time 
was 20 minutes. 25 |il of IN phosphoric acid solution was added to the 

25 reaction solution to quench the reaction. Absorbance of this solution 
at 405 nm was determined, and then the inhibition rate for the enzyme 
reaction was calculated to determine the IC50. 



[Table 1] 



Example No. 


ICso (HM) 


Example 1 


0.287 


Example 4 


0.211 


Example 7 


0.401 
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Example 9 


0.141 


Example 12 


0.183 


Example 13 


0.125 


Example 16 


0.272 


Example 20 


0.152 


Example 22 


0.170 


Example 29 


0.310 


Example 53 


0.0469 


Example 64 


0.126 


Example 73 


0.0334 


Example 76 


0.0865 


Example 79 


0.0357 


Example 82 


0.161 


Example 83 


0.0274 


Example 8 6 


0.00408 


Example 88 


0.00289 


Example 98 


0.00969 


Example 109 


1.48 


Example 119 


0.154 


Example 120 


0.116 


Example 122 


0.0153 


Example 129 


0.115 


Example 142 


0.0685 


Example 146 


0.0817 


Example 159 


0.0377 


Example 229 


0.00897 


Example 230 ' 


0.000890 


Example 234 


0.00174 


Example 235 


0.00144 


Example 238 


0.00119 


Example 243 


0.00215 


Example 248 


0.00640 
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Example 266 


0.00155 


Example 267 


0.00722 


Example 297 


0.00622 


Example 311 


0.0775 


Example 341 


0.00732 



[Assay Example 2] 

Effect on the glucose tolerance of normal mice [in vivo test) 
Animal: male C57BL/6N mice (purchased from Charles River Japan, Inc.) 
5 Method: 

[Preparation and administration of test compounds] 

Each test compound was suspended in a 0.5% methyl cellulose (MC) 
solution at the concentration indicated below in Table. The suspension 
of a test compound, and of NVP DPP728 (US patent No. 6011155), or a 
10 0.5% MC solution that was used as a medium control group was given orally 
at a dose of 10 mL/kg. After 30 minutes, a glucose solution was given 
orally at a dose of 10 mL/kg. The dose of glucose given orally was 
2 g/kg. 

[Blood collection and determination of blood glucose levels] 

15 Immediately before administering the test compound and NVP DP'P728, 

immediately before administering the glucose solution, and 30, 60, and 
120 minutes after the administration, without anesthetic the caudal 
vein was lightly cut with a razor blade to let blood out. 10, (xl of blood 
was collected and immediately combined with 140 |al of 0.6 M perchloric 

•20 acid. The sample was centrifuged at 1500 g at 4°C for 10 minutes in 
a refrigerated centrifuge GS-6KR (Beckman Corp.). The glucose 
concentration in the resulting supernatant was determined using Glucose 
CII TEST WAKO (Wako Pure Chemical Industries). 
Result : 

25 The area under the blood glucose level time curve (AUCo-120; Area 

Under the Curve) obtained from the curve of time vs. blood glucose level 
between the start of glucose administration and 120 minutes after 
administration was determined for each of the 0.5% MC solution-treated 
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group, NVP DPP728-treated group and test compound-treated group. The 
improvement factor for glucose tolerance of a test compound was 
determined by taking the AUCo-120 of the 0.5% MC solution-treated group 
as 100% and the AUC0.120 of the NVP DPP728 (10 mg/kg) -treated group as 
5 0% according to the formula indicated below. 

Improvement factor for glucose tolerance (%) = (AUCo-120 of the group 
treated with a test compound - AUCo-120 of the group treated with NVP 
DPP728 (10 mg/kg) )/ AUCo-120 of the group treated with 0.5% MC solution 
- AUCo-120 of the group treated with NVP DPP728 (10 mg/kg)) X 100 
10 The lower the % value, the grater the improvement in the glucose 

tolerance. 

Some of the novel condensed imidazole derivatives of the present 
invention were found to have significant effects on the glucose 
tolerance of normal mice through the in vivo experiment described above 
15 which comprised oral administration of the compounds at doses of 0.1-10 
(mg/kg) . 

[Assay Example 3] 

Acceptable timing of administration in in vivo test 
20 A drug for treating postprandial hyperglycemia is ideally required 

to have comparable effectiveness in treating postprandial 
hyperglycemia when it is given immediately before meals as well as 1 
hour before meals. Thus, an excellent drug exhibiting higher efficacy 
can be achieved by widening the range of acceptable timing of 
25 administration 
Method: 

The respective tests described below were carried out in 
combination with the in vivo test (administration before 0.5 hour) as 
described in Assay Example 2:- 
30 1. A test compound is administered simultaneously with glucose 

loading (2 g/kg) (the test compound is suspended in an aqueous solution 
of 0.5% methyl cellulose; the solution is combined with an equal volume 
of a glucose solution; and the mixture is administered orally at a dose 
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of 10 ml/kg) ; 

2. A test compound is administered one hour before glucose loading- 
(2 g/kg) (the test compound suspended in an aqueous solution of 0.5% 
methyl cellulose is administered orally one hour before the oral 
5 administration of the glucose solution; each is given orally at a dose 
of 10 ml/kg) . 

The improvement factor for glucose tolerance is estimated in each test. 
The range of acceptable timing of administration can be assessed by 
estimating whether comparable degrees of improvement are obtained by 

10 the two types of administrations, preferably when the dose difference 
is 3 times or lower, and most preferably estimating whether comparable 
degrees of improvement are obtained by the two types of administrations 
when the doses are identical. Such representative compounds of the 
present invention (in particular, compounds selected from the group 

15 consisting of those shown in Examples 82, 119, 120, 122, 229, and 267) 
were shown to have sufficiently wide ranges of acceptable timing of 
administration as defined above. 

[Assay Example 4] 

20 Purpose: Effect of a test compound on the blood glucose level of fasted 
male Wistar rats 
(in vivo test) 

Animal: male Wistar rats (purchased from Charles River Japan, Inc.) 
Method: 

25 [Preparation and administration of test compounds] 

A test compound was suspended in 0.5% methyl cellulose (MC) 
solution and administered orally at a dose of 5 mL/kg. The control 
group was treated with a 0.5% MC solution. The solution was 
administered orally at a dose of 5 mL/kg. 
30 [Blood collection and determination of blood glucose levels] 

Immediately before administering a test compound or 0.5% MC 
solution, and 0.5, 1, and 3 hours after the administration, without 
anesthetic the caudal vein was lightly cut with a razor blade to let 
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the blood out. 10 |iiL of blood was collected and combined with 140 |iL 
of 0 . 6 M perchloric acid solution. The sample was centrifuged at 3000 
g at 4°C for 10 minutes and the resultant supernatant was assayed with 
the Glucose CII TEST WAKO (Wako Pure Chemical Industries) . 
5 Result: 

Some of the novel condensed imidazole derivatives of the present 
invention (in particular, compounds selected from the group consisting 
of those shown in Examples 82, 119, 120, 122, 229, and 267) showed no 
significant change in the blood glucose level in blood samples collected 
10 at any sampling time, as compared with the control group treated with 
the medium alone in the in vivo experiment as described above, where 
each compound was administered orally at a dose of 10-30 (mg/kg) . 

[Assay Example 5] 

15 Effect of a test compound on the glucose tolerance of male Zucker fa/ fa 
rat (obesity type II diabetes mellitus model animal) {in vivo test) 
Animal: male Zucker fa/ fa rats (purchased from Charles River Japan, 
Inc.) 
Method: 

20 • [Preparation and administration of test compounds] 

The test compound was suspended in 0.5% methyl cellulose (MC) 
solution. The suspension of the test compound or a 0.5% MC solution 
that was used as a medium-control group was given orally at a dose of 
5 mL/kg. After 0.5 hr^ a glucose solution was given orally at a dose 

25 of 5 mL/kg. The dose of glucose given orally was 2 g/kg. 

[Blood collection method and determination of blood glucose, insulin, 
and GLP-1 levels] 

Immediately before administering a test compound or 0.5% MC 
solution, immediately before the glucose loading, and 0.5, 1, 2, and 

30 3 hours after the glucose loading, without anesthetic the caudal vein 

was slightly cut with a razor blade to let blood out. 250 |al of blood 
was collected using a heparin-coated capillary, and transferred into 
a centrifuge tube. The sample was centrifuged at 10000 g at 4''C for 
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2 minutes. The levels of insulin and GLP-1 in the resultant supernatant 
were determined with an insulin assay kit (Morinaga Biochemical 
Institute) and Active GLP-1 ELISA kit (Linco) , respectively. At the 

same time, 10 \xl of blood was collected and combined with 140 jil of 
5 0.6 M perchloric acid solution. The sample was centrifuged at 3000 
g at 4°C for 10 minutes, and the resultant supernatant was assayed with 
the Glucose CII TEST WAKO (Wako Pure Chemical Industries) . Only the 
blood glucose level was determined three hours after glucose loading. 
Result: 

10 The area under the blood glucose level (AUCGiu(o-3h) ) between the 

start of glucose administration and 3 hours after administration, the 
area under insulin level time curve (AUCins(o-2h) ) r and the area under 
GLP-1 level time curve (AUCGLP-i(o-2h) ) were determined for each of the 0.5% 
MC solution-treated group and eath of the test compound-treated groups. 

15 The variation in glucose tolerance, variations in the insulin level, 
and GLP-1 level due to the test compound were determined by taking the 
AUG of the 0.5% MC solution-treated group as 100% according to the 
following formula. 

* The rate of change in glucose tolerance (%) = AUCo-an of the group 
20 treated with a test compound/ (AUCo-3h of the group treated with 0.5% 

MC solution) X 100 - , ' 

* The rate of change in insulin and GLP-1 level {%) = AUCo-2h of 
the group treated with a test compound / (AUCo-2h of the group treated 
with 0.5% MC solution) X 100 

25 Some of the novel condensed imidazole derivatives of the present 

invention (in particular, compounds selected from the group consisting 
of those shown in Examples 82, 119, 120, 122, 229, and 267) were shown 
to change the insulin and GLP-1 levels at rates higher than 100% and 
exhibit glucose tolerance at a rate of change lower than 100% in the 

30 in vivo experiment as described above, where each compound was 
administered orally at a dose of 0.1-10 (mg/kg) . 

[Assay Example 6] 
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<Asses'sment for drug-metabolizing enzyme (cytochrome P450)> 

The inhibitory activity IC50 was determined using an expression 
system for recombinant P450 and the fluorescent substrates (GENTEST 
Corp.) indicated in Tables 2 and 3 according to the Assay Procedure 
5 (WWW.gentest.com) prepared by GENTEST Corp. P450 molecular species 
assessed were the five molecular species, CYP1A2, CYP2C9, CYP2C19, 
CYP2D6, and CYP3A4 . The experimental conditions used are shown below. 
The fluorescence intensity was determined using a plate reader. (CYTO 
FLUOR Multi-Well Plate Reader Series 4000; PerSeptive Biosystems Corp. ) . 
10 The degree of inhibition was determined as a mean value from nine 
independent assays per second using as an index the intensity 
fluorescence emitted from the metabolite of the fluorescent substrate. 

The substrates, metabolites, inhibitors, excitation wavelengths, 
and fluorescence wavelengths used in the assay are shown in Table 2. 

15 

[Table 2] 



Molecular 
species of 
p450 


Substrate 


Metabolite 


Inhibitor 


Excitation 
wavelength 
(nm) 


Fluorescence 

wavelength 

(nm) 


CYP1A2 


CEC 


CHC 


a-Naphthof lavone 


409 


460 


CYP2C9 


MFC 


HFC 


Sulf aphenazole 


409 


530 


CYP2C19 


CEC 


CHC 


Tranylcypromine 


409 


460 


CYP2D6 


AMMC 


AHMC 


Quinidine 


390 


460 


CYP3A4 


BFC 


HFC 


Ketoconazole 


409 


530 



The abbreviations for the substrates and metabolites are listed 
in Table 3. ' 

20 

[Table 3] 
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CEC 


3-Cyano-7-ethoxycoumarin 


CHC 


S-Cyano-y-hydroxycoumarin 


MFC 


7-Methoxy-4-trifluoromethylcoumarin 


HFC 


7-Hydroxy-4-trifluoromethylcoumarin 


CEC 


7-Ethoxy-3-cyanocoumarin 


CHC 


7-Hydroxy-3-cyanocoumarin 


AMMC 


3-[2-(N,N-diethyl-N-methvlamino)ethyl]-7-methoxy-4-methylcoumarin 


AHMC 


3-[2- (N , N-diethylamino) ethvll-7-hydroxy-4-methvlcoumarin 


BFC 


7-Benzyloxy-4-(trifluoromethvl)-coumarin 


HFC 


7-hydroxy-4-(trifluoromethyl)-coumarln 



<Assay result> 

The compounds of the present invention were evaluated for their 
ability to inhibit metabolic reactions due to P450 in Assay Example 
5 6. This experiment showed that representative "compounds of the present 
invention (in particular, compounds selected from the group consisting 
of those shown in Examples 8'2, 119, 120, 122, 229, and 267) exhibited 
10 |iM or higher IC50 values with respect to five out of the P450 group 
of molecules, namely the molecular species, CYP1A2, CYP2C9, CYP2C19, 
10 CYP2D6, and CYP3A4 . 

[Assay Example 7] 

<Suppression of hERG channel current> 

(1) Activity towards inhibiting the hERG channel current was 
15 evaluated according to the report Zhou, Z et al, Biophysical Journal, 

74 (1) , 230-241 (1998) . 

(2) This experiment was carried out using HEK-293 cells into which 
the hERG channel gene (subtype 1) had been introduced (the cell line 
was established by the inventors) , 

20 (3) One to several days before the experiment, cells were plated 

on a poly-lysine-coated glass plate • The cells were cultured until 
the day of the experiment. At the start of the experiment, the 
cell-seeded glass plate was transferred into a bath for current 
^ measurement . The hERG channel current was measured by the voltage clamp 

25 method using the patch clamp technique. The current was measured using 
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a current amplifier (Axon Instruments) . The current was recorded and 
analyzed using pCLAMP software (Axon Instruments) . 

(4) The hERG channel current was induced by applying to the cells 



5 5 seconds and to -50 mV for 4 seconds, at 20 second intervals. ' After 
the current became stable in a control solution, the cells were perfused 



(5) The amplitude of the hERG channel current was defined as the 
peak value of the tail current observed upon restoring the potential 

10 to -50 mV. The inhibiting effect of a test compound on the hERG channel 
current (IC50) was estimated based on the change in the peak value of 
tail current upon addition of the test compound at various 
concentrations. The peak value of tail current recorded for a normal 
solution was taken as 100%. 

15 <Test result > 

Representative compounds of the present invention (in particular, 
compounds selected from the group consisting of those shown in Examples 
82, 119,120, 122, 229, and 267) were evaluated for their ability to 
inhibit the hERG channel current in Assay Example 7.. The IC50 values 

20 of the compounds were 30 |iM or higher. 

The structural formulae for the compounds in Production examples 
and Examples described above are shown below. 
Production Example 1. a) 
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with solutions containing various concentrations of test compounds. 
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Example 352. d) 
Industrial Applicability 

The present invention provides condensed imidazole derivatives 
having a DPPIV-inhibiting activity. 

Accordingly, the condensed imidazole derivatives of the present 
5 invention are useful as therapeutic and preventive agents, for example, 
for diabetes mellitus, obesity, hyper lipidemia, AIDS, osteoporosis, 
gastrointestinal disorders, angiogenesis, infertility, as 
anti-inflammatory agents, anti-allergy agents, immunomodulators, 
hormone regulators, anti-rheumatic drugs, and anti-cancer agents. 
10 Furthermore, using their glucose tolerance improving action as 

an index, these compounds were tested to assess their efficacy after 
oral administration. In result, it was confirmed that these compounds 
were sufficiently effective, thereby demonstrating their usefulness 
as pharmaceuticals. 
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CLAIMS 

1. A compound represented by the following formula, or a salt or hydrate 
thereof. 




(I) 



wherein. 



10 



T"^ represents a monocyclic or bicyclic 4- to 12-membered 
heterocyclic group containing one or two nitrogen atoms in the 
ring, that may have one or more substituents; 



15 



20 



X represents a Ci-e alkyl group which may have one. or more 
substituents, a C2-6 alkenyl group which may have one or more 
substituents, a C2-6 alkynyl group which may have one or more 
substituents, a Ce-io aryl group which may have one or more 
substituents, a 5 to 10-membered heteroaryl group which may have 
one or more substituents, a Ce-io aryl Ci_6 alkyl group which may 
have one or more .substituents, or a 5 to 10-membered heteroaryl 
Ci^6 alkyl group which may have- one or more substituents; 



25 



1 2 • 

Z and Z each independently represent a nitrogen atom or a group 
represented by the formula -CR^=; 

R-^ and each independently represent a group according to the 

formula -A°-A^-A^ 

(wherein represents a single bond or a Ci-e alkylene group 
which may have 1 to 3 substituents selected from group B 
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consisting of the substituents described below; 

represents a single bond, an oxygen atom, a sulfur atom, 
a sulf inyl group, a sulfonyl group, a carbonyl group, a group 
represented by the formula -0-C0-, a group represented by 
5 the formula -C0-0-, a group represented by the formula -NR^-, 

a group represented by the formula -CO-NR^-, a group 
represented by the formula -NR^-CO-/ a group represented by 
the formula -S02-NR^-, or a group represented by the formula 
-NR*-S02-; 

10 and R^ each independently represent a hydrogen atom, a 

halogen atom, a cyano group, a Ci-^e alkyl group, a C3-8 
cycloalkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, 
Ce-io aryl group, a 5 to 10-membered heteroaryl group, a 4 
to 8-membered heterocyclic group, a 5 to 10-membered 

15 heteroaryl Ci-e alkyl group, a Ce-io aryl Ci-e alkyl group, or 

a C2-7 alkylcarbonyl group; 

however, A^ and R^ each independently may have 1 to 3 
substituents selected from the substituent group B 
described below: 

20 

when 7? is a group represented by the formula -CR^=, R"^, and 
r2 may in combination form a 5 to 7-membered ring; 

except in cases where: [1] R"^ is a hydrogen atom; is a nitrogen 
25 atom; and is -CH=; and [2] is a nitrogen atom; and is -C (OH) =; 

<Substituent group B> 

Substituent • group B represents the group consisting of: a 
hydroxyl group, a mercapto group, a cyano group, a nitro group, 
30 a halogen atom, a trif luoromethyl group, a Ci-6 alkyl group 

which may have one or more substituents, a C3-8 cycloalkyl group, 
a C2-6 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, 
a 5 to 10-membered heteroaryl group, a 4 to 8-membered 
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heterocyclic group^ a Ci-e alkoxy group, a Ci-e alkylthio group, 
a group represented by the formula -S02-NR^"'^-R^^, a group 
represented by the formula -NR^^-CO-R^^, a group represented 
by. the formula -NR^^-R^^ (where R^^ and R^^ each independently 
5 represent a hydrogen atom or a Ci-e alkyl group) , a group 

represented by the formula -CO-R^^ (where R^^ represents a 4 
to 8-membered heterocyclic group) , a group represented by the 
formula ~CO-R^^-R^^ and a group represented by the formula 
-CH2-C0-R^^-R^^ (where R^^ represents a single bond, an oxygen 

10 atom, or a group represented by the formula -NR^^-; R®^ and 

R®^ each independently represent a hydrogen atom, a Ci-e alkyl 
group, a C3-8 cycloalkyl group, a C2-6 alkenyl group, a C2-6 
alkynyl group, a Ce-io aryl group, a 5 to 10-membered heteroaryl 
group, a 4 to 8-membered heterocyclic Ci-e alkyl group, a Ce-io 

15 aryl Ci-e alkyl group, or a 5 to 10-membered heteroaryl Ci-e 

alkyl group) ) . 

2. The compound according to claim 1, or a salt or hydrate thereof, 
wherein T"^ is, 
20 a group represented by the following formula: 

Ax 

N NH 

V 

(wherein, n and m each independently represent 0 or 1) which may have 
25 one or more substituents ; 

an azetidin-l-yl group which may have one or more substituents; 
a pyrrolidin-l-yl group which may have one or more substituents; 
a piperidin-l-yl group which may have one or more substituents; or 
an azepan-l-yl group which may have one or more substituents. 
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3. The compound according to claim 1, or a salt or hydrate thereof, 

wherein T"^ is, 

a group represented by the following formula : 



(where n and m each independently represent 0 or 1); 
an azetidin-l-yl group which may have an amino group; 
10 a pyrrolidin-l-yl group which may have an amino group; 

a piperidin-l-yl group which may have an amino group; or 
an azepan-l-yl group which may have an amino group. 

4. The compound according to claim 1, or a salt or hydrate thereof, 
15 wherein T^ is a piperazin-l-yl group or a 3-aminopiperidin-l-yl group. 

5. The compound according to claim 1, or a salt or hydrate thereof, 
wherein T"*" is a piperazin-l-yl group. 

20 6. The compound according to any one of claims 1 to 5, or a salt or 
hydrate thereof, wherein X is a group represented by the formula -X^-X^ 
(where X"^ represents a single bond or a methylene group which may have 
one or more substituents ; X^ represents a C2-6 alkenyl group which may 
have one or more substituents, a C2-6 alkynyl group may have one or more 

25 substituents, or a phenyl group which may have one or more substituents) . 



5 




7. The compound according to any one of claims 1 to 5, or a salt or 
hydrate thereof, wherein X is a group represented by the formula -X-^^-X^^ 
(where X^^ represents a single bond or a methylene group; X^^ represents 



391 



a C2-6 alkenyl group, a C2-6 alkynyl group, or a phenyl group which may 
have one or more substituents) . 

8. The compound according to claim 6 or 7, or a salt or hydrate thereof, 
5 wherein the phenyl group that may have one or more substituents is a 

phenyl group which may have at the 2-position a substituent selected 
from the group consisting of a hydroxyl group, a fluorine atom, a 
chlorine atom, a methyl group, an ethyl group, a fluoromethyl group, 
a vinyl group, a methoxy group, an ethoxy group, an acetyl group, a 
10 cyano group, a formyl group, and a C2-7 alkoxycarbonyl group. 

9. The compound according to any one of claims 1 to. 5, or a salt or 
hydrate thereof, wherein X is a 3-methyl-2-buten-l-yl group, a 
2-butyn-l-yl group, a benzyl group, or a 2-chlorophenyl group. 

.15 

10. The compound according to any one of claims 1 to 5, or a salt or 
hydrate thereof, wherein X is a 2-butyn-l-yl group. 

11. The compound according to any one of claims 1 to 10, or a salt or 
20 hydrate thereof, wherein either the 7} or is a nitrogen atom. 

12. The compound according to any one of claims 1 to 10, or a salt or 
hydrate thereof, wherein, 

7} is a nitrogen atom; and 

25 is a group represented by the formula -CR^= 

(where is as defined above in claim 1) . 

13. The compound according to any one of claims 1 to 10, or a salt or 
- a hydrate thereof, wherein, 

30 7? is a nitrogen atom; and 

is a group represented by the formula -CR^= 
(where R^ is as defined above in claim 1) , . 
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14. The compound according to any one of claims 1 to 13, or a salt or 
hydrate thereof, 

wherein represents a hydrogen atom, or a group represented by the 

formula -A^^-A^^-A^^ 

(where A^° represents a Ci-e alkylene group which may have 1 to 3 
substituents selected from the substituent group C described 
below; 

A^^ represents a single bond, an oxygen atom, a sulfur atom or a 
carbonyl group; ' 

A^^ represents a hydrogen atom, a Ce-io aryl group which may have 
1 to 3 substituents selected from the substituent group C described 
below, a 5 to 10-membered heteroaryl group which may have 1 to 
3 substituents selected from the substituent group C described 
below, a 5 to 10-membered heteroaryl Ci-e alkyl group which may 
have 1 to 3 substituents selected from the substituent group C 
described below, or a Ce-io aryl Ci-e alkyl group which may have 1 
to 3 substituents selected from the substituent group C described 
below: 

<Substituent group C> 

Substituent group C represents the group consisting of: a hydroxyl 
group, a nitro group, a cyano group, a halogen atom, a Ci-e alkyl 
group, a Ci-6 alkoxy group, a Ci-6 alkylthio group, a trif luoromethyl 
group, a group represented by the formula -NR*^^-R^^ (where each of 
R^-^ and R^^ independently represent a hydrogen atom or Ci-e alkyl 
group) , a group represented by the formula -CO-R^^-R^^ and a group 
represented by the formula -CH2-C0-R^^-R^^ (where R^^ represents 
a single bond, an oxygen atom, or a group represented by the formula 
-NR^^-; R^"^ and R^^ each independently represent a hydrogen atom 
or a Ci-6 alkyl group) . .. 

15. The compound according to any one of claims 1 to 13, or a salt or 
hydrate thereof. 
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wherein R"*" is a hydrogen atom, a Ci-e alkyl . group which may have 1 to 
3 substituents selected from the substituent group C described below, 
a 5 to 10-membered. heteroaryl Ci-e alkyl group which may have 1 to 3 
substituents selected from the substituent group C described below, 
5 or a Ce-io aryl Ci-e alkyl group which may have 1 to 3 substituents selected 
from the substituent group C described below: 
Oubstituent group C> 

Substituent group C represents the group consisting of: a hydroxyl 
group, a nitro group, a cyano group, a halogen atom, a Ci-e alkyl 

10 group, a Ci-e alkoxy group, a Ci-e alkylthio group, a trif luoromethyl 

group, a group represented by the formula -NR^^-R^^ (where each of 
R^^ and R^^ independently represent a hydrogen atom or a Ci-e alkyl 
group) , a group represented by the formula -CO-R^^-R^^ and a group 
represented by the. formula -CHa-CO-R^'^-R^^ (where R^-^ represents 

15 a single bond, an oxygen atom, or a group represented by the formula 

-NR^^-; R^^ and R^^ each independently represent a hydrogen atom 
or a Ci-6 alkyl group) ; 

16. The compound according to claim 14 or 15, or a salt or hydrate thereof, 
20 wherein the substituent group C is a group consisting of a cyano group, 

a Ci-6 alkoxy group, a C2-7 alkoxycarbonyl group, and a halogen atom. 

17. The compound according to any one of claims 1 to 13, or a salt or 
hydrate thereof, wherein R**" is a methyl group, a cyanobenzyl group, 

25 a f luorocyanobenzyl group, a phenethyl group, a 2-methoxyethyl group, 
or a 4-methoxycarbonylpyridin-2-yl group. 

18. The compound according to any one of claims 1 to 13, or a salt or 
hydrate thereof, wherein R^^is'a methyl group or a 2-cyanobenzyl group. 
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19. The compound according to any one of claims 1 to 18, or a salt or 
hydrate thereof, 

wherein R^ is a hydrogen atom, a cyano group, or a group represented 
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by the formula -A^^-A^^ 

"(where A^"^ represents a single bond, an oxygen atom, a sulfur atom, 
a sulfinyl group, a sulfonyl group, a carbonyl group, a group 
represented by the formula -0-C0-, a group represented by the 
5 formula -C0-0-, a group represented by the formula -NR^^-, a group 

represented by the formula -CO-NR^^-, or a group represented by 
the formula -NR^^-CO-; 

A^^ and R^^ each independently represent a hydrogen atom, a cyano 
group, a Ci-e alkyl group, a C3-8 cycloalkyl group, a C2-6 alkenyl 
10 group, a C2-6 alkynyl group, a Ce-io aryl group, a 5^ to 10-membered 

heteroaryl group, a 4- to 8-membered heterocyclic group, a 5- to 
10-membered heteroaryl Ci-e alkyl group, or a Ce-io aryl Qi-e alkyl 
group; 

however, A^^ and R^^ each may independently have 1- to 3 substituents 
15 selected from the substituent group D described below: 

<Substituent group D> 

Substituent group D represents the group consisting of : a 
hydroxyl group, a cyano group, a nitro group, a halogen atom, 
a Ci-e alkyl group, a Ci-e alkoxy group, a Ci-e alkylthio group, 

20 a trif luoromethyl group, a group represented by the formula 

-NR^^-R°^ (where R^^ and R°^ each independently represent a 
hydrogen atom or a Ci-6 alkyl group) , a group represented by the 
formula -CO-R^"^ (where R^'^ represents a 4 to 8-membered 
heterocyclic group) , and a group represented by the formula 

25 -CO-R^'^-R^^ (where R^^ represents a single bond, an oxygen atom, 

or a group represented by the formula -NR^^-; R^^ and R°^ each 
independently represent a hydrogen atom, a C3-8 cycloalkyl group, 
or a Ci-6 alkyl group) ) . 



30 20. The compound according to any one of claims 1 to 18, or a salt or 
hydrate thereof, 

wherein R^ represents a hydrogen atom, a cyano group, a carboxy group, 
a C2-7 alkoxycarbonyl group, a Cis alkyl group, a group represented by 
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the formula -CONR (where and R^ each independently represent 

a hydrogen atom or a Ci-e alkyl group) , or a group represented by the 
formula -A^^-A^\ 

(where A^^ represents an oxygen, atom, a sulfur atom or a group 
represented by the formula -NR^^-; 

A^^ and R^^ each independently represent a hydrogen atom, a Ci-e 
alkyl group which may have a substituent selected from the 
substituent group Dl described below, a C3-8 cycloalkyl group which 
may have a substituent selected from the substituent group Dl 
described below, a C2-6 alkenyl group which may have a substituent 
selected from the substituent group Dl described below, a C2-6 
alkynyl group which may have a substituent selected from the 
substituent group Dl described below, a phenyl group which may 
have a substituent selected from the substituent group Dl 
described below, or a 5 to 10-membered heteroaryl group which 
may have a substituent selected from the substituent group Dl 
described below: 

<Substituent group Dl> 

Substituent group Dl represents the group consisting of: a 
carboxy group, a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, - 
a group represented by the formula -CONR^'^R^^ (where R^"^ and 
bP^ each independently represent a hydrogen atom or Ci-e alkyl 
group) , a pyrrolidin-l-ylcarbonyl group, a Ci-e alkyl group, 
and a Ci-e alkoxy group) . 

21. The compound according to any one of claims 1 to 18, or a salt or 
hydrate thereof, 

wherein R^ represents a hydrogen atom, a cyano group, a Ci-e alkoxy group, 
or a group represented by the formula -A^^-A^^ 

(where A^^ represents an oxygen atom, a sulfur atom, or a group 
represented by the formula -NR^'^-; 

A^^ and R^'' each independently represent a hydrogen atom, a Ci-e 
alkyl group having a substituent selected from the substituent 



396 

group Dl described below^ a C3-8 cycloalkyl group having a 
substituent selected from the substituent group Dl described 
below, or a phenyl group having a substituent selected from the 
substituent group Dl described below: 
5 <Substituent group Dl> 

Substituent group Dl represents the group consisting of: a 
carboxy group, a C2-7 alkoxycarbonyl group, a Ci-e alkyl group, 
a group represented by the formula -CONR^^R^^ (where R°^ and 
R^^ each independently represent a hydrogen atom or a Ci-e alkyl 
10 group) , pyrrolidin-l-ylcarbonyl group, a Ci-e alkyl group, and 

a Ci-6 alkoxy group) . 

22. The compound according to any one of claims 1 to 18, or a salt or 
hydrate thereof, 

15 wherein R^ is a hydrogen atom, a cyano group, a methoxy group, a 
carbamoylphenyloxy group, or a group represented by the following 
formula: 




(where A^^ represents an oxygen atom, a sulfur atom, or -NH-; 
A^^ and A^^ each independently represent a hydrogen atom or a Ci-e alkyl 
group) . 

25 23. The compound according to any one of claims 1 to 18, or a salt or 
hydrate thereof, wherein R^ is a hydrogen atom, a cyano group, or a 
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2-carbamoylphenyloxy group. 

24. The compound according to claim 1, or a salt or hydrate thereof, 
wherein the compound of formula (I) indicated above is any one selected 

5 from the group consisting of: 

7- (2-butynyl) -2-cyano-l-methyl-8- (piperazin-l-yl) -1, 7-dihydropur 
in-6-one, 

3- (2-butynyl) -5-methyl-2- (piperazin-l-yl) -3, 5-dihydroimidazo [4, 5 
-d] pyridazin-4-one, 
10 2- (3-aminopiperidin-l-yl) -3- (2-butynyl) -5-methyl-3, 5-dihydroimid 
azo [4, 5-d] pyridazin-4-one, 

2- [7- (2-butynyl) -l-methyl-6-oxo-8- (piperazin-l-yl) -6, 7-dihydro-l 
H-purin-2-yloxy] benzamide, 

7- (2-butynyl) -1- (2-cyanobenzyl) -6-oxo-8- (piperazin-l-yl) -6, 7-dih 
15 ydro-lH-purine-2-carbonitrile, and 

2- [3- (2-butynyl) -4-oxo-2- (piperazin-l-yl) -3, 4-dihydroimidazo [4,5 
-d] pyridazin-5-ylmethyl] benzonitrile. 

25. A pharmaceutical agent comprising a compound of claim 1. 

20 

26. A dipeptidyl peptidase IV inhibitor comprising a compound of claim 
1. 

27. A pharmaceutical composition comprising a compound of claim 1 and 
25 an adjuvant useful for formulation. 

28. A preventive or a therapeutic agent for diabetes mellitus, which 
comprises a compound of claim 1. 

30 29. A preventive or therapeutic agent, which .comprises a compound of 
claim 1, for diabetes mellitus, obesity, hyperlipidemia, AIDS, 
osteoporosis, a gastrointestinal disorder, angiogenesis, infertility, 
an inflammatory disease, an allergic disease, or cancer. 
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30. An immunomodulator , a hormone modulator, or an anti-rheumatic drug, 
which comprises a compound of claim 1. 

5 31. A therapeutic or preventive method for a disease in which the 
inhibition of dipeptidyl peptidase IV is effective, wherein the method 
comprises administering to a patient a compound of claim 1, or a salt 
or hydrate thereof, in a pharmaceutically effective amount. 

10 32. The use of a compound of claim 1, or a salt or hydrate thereof, 
in producing a pharmaceutical agent. 



15 



33. The use of a compound of claim 1, or a salt or hydrate thereof, 
in producing a therapeutic or preventive agent for a disease in which 
the inhibition of dipeptidyl peptidase IV is effective. 
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ABSTRACT 



The present invention is related to compounds represented by the 
following formula, or salts or hydrates thereof 



wherein, 

T^ represents a 4- to 12-membered heterocyclic group containing 
one or two nitrogen atoms in the ring, which is a monocyclic or 
bicyclic structure that may have one or more substituents; 
X represents a Ci-e alkyl group which may have one or more 
substituents, or such; 

and each independently represent a nitrogen atom or a group 
represented by the formula -CR^-;' 

R^ and R^ independently represent a hydrogen atom, a Ci-e alkyl group 
which may have one or more substituents, or a Ci_6 alkoxy group 
which may have one or more substituents, or such. 
These are novel compounds that exhibit an excellent 
DPPIV-inhibiting activity. 



O 



X 




(I) 



(19)t&#^aiMR>r^<i^li 



(43) ms^HB 

2003 ^12 ^ 18 H (18.12.2003) 




PCX 



(10) mv^yj^mm^ 
WO 03/104229 Al 



(51) SfS^it C07D 471/04, 473/06, 473/1 8, 
473/22, 473/30, 473/40, 487/04, 498/14, A61K 31/5025, 
31/522, 31/5365, 31/519, A61P 1/00, 3/04, 3/06, 3/10, 
15/00, 19/10, 29/00, 35/00, 37/02, 37/08, 43/00 



(21) B|ISaigl#^: 

(22) SUS^tUEiB: 

(25) mi^ihmcomi: 

(26) BI6&IS(Dffig: 

(30) fi3fe«-f-$r: 
*#lii2002-l 66069 
1til2002-209373 
1*112002-307750 



PCT/JP03/07010 
2003 ^6^3 0 (03.06.2003) 



2002^6^6 3(06.06.2002) JP 
2002 ^7^18 3 (18.07.2002) JP 



2002 ^ 10 23 B (23.10.2002) JP 

(71) mmx (iJ^m^v^<±x(Dt^^m{z-D^^x)t x-+f 

^ (EISAI CO., LTD.) [JP/JP]; =r 1 12-8088 M 

^ K«BXSE/h5Jll4Ta6Sl 0# Tokyo (JP). . 

(72) mM^;tSi:lf 

(75) %B^^/thmX (^mizr^i^XO)^): SJII i«- 
(YOSHIKAWA,Seiji) [JP/JP]; =r 314-0112 M 

affl«3tiBrfii¥**3-4-3o y^i/yxj^ju 

V — 2 0 2 Ibaraki (JP). Hi ^ 31 * (EMORI,Elta) 
[JP/JP]; =r 300-0061 ±;'Srfi 1 -8-1 9 

K^U^ X ■ 2 0 2 Ibaraki (JP). (MAT- 
SUURA,Fumiyoshi) [JP/JP]; =r 305-0035 3?ftE!* O < 
lirfj 3-2 5-2-2 0 5 Ibaraki (JP), »J5^-V — 
K <7 ^ — ^7 (RICHARD,CIark) [GB/JP]; T 300-0845 
^UW: ±J«rfi Z,Fffi2-2 0-2 2 Ibaraki (JP). ^ 
B3 Its aKUTA,Hironori) [JP/JP]; =r 300-1233 
!i4^^^llTSSiI2-3 5-1 2 Ibaraki (JP).$ a foil 
(KIRA,Kazunobu) [JP/JP]; =f 305-0035 SEWS < (* 



m «ift4-^9-1 0_5^7X^;x7#ft;t:F-205 
Ibaraki (JP). $ BB te 5: (YASUDA,Nobuyuki) [JP/JP]; 
T 300-0065 ±Jim 82 0-1 

Ibaraki (JP), gjt S (NAGAKURA Jadashi) [JP/JP]; T 
300-1237 4^^^rfi ^^lrfTfflg2TB 3 9S 

1"§- XXf-X^XT3-4 06 Ibaraki (JP). 

(YAMAZAKI,Kazuto) [JP/JP]; T 305-0031 
It 0< (SrfT §S3Tg 1 9-1 /^-<;tJU§# 
3-3 0 4 Ibaraki (JP). 

(74) ftSA: JS;K . ^(SHIMIZU,Hatsushi et aL); T 
300-0847 ±5i rfi aiBl 1 - 1 - 1 BBIK O < « tf 

;U 6 K Ibaraki (JP). 

(81) fflSH (girt;: AE, AG, AL, AM, AT, AU, A2, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) JiSB ARIPO 4#ff (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 5 5/7^1* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ *y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI 4tfit (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(54) Title: NOVEL FUSED IMIDAZOLE DERIVATIVE 



(54) mmco^n: mmasi^^ 



ON 



O 



(I) 



(57) Abstract: A compound represented by the 
general formula (I) [wherein T* means an optionally 
substituted, monocyclic or bicyclic, 4- to 12-membered, 
heterocyclic group containing one or two nitrogen 
atoms in the ring; X means optionally substituted 
Ci^ all^l, etc.; Z* and Z\ each independently means, 
nitrogen or a group represented by the formula -CR^-; 
and R* and R^ each independently means hydrogen, 
optionally substituted Ci^ alkyl, optionally substituted 
Ci^ alkoxy, etc.], a salt of the compound, or a hydrate of either. These are novel compounds having excellent DPPIV inhibitory 
activity. 
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10 i^^y''f-i;>7U^y^y^'^ I V (Dipeptidyl peptidase-IV : DPP I V) 

^ ^ V^V (GLP-l ; Glucagon-Like Peptide-1 and 
15 GIP; Glucose-dependent Insul inotropic Polypeptide) fi^ DPP I Vj3:J:oT^ 
5i-^d^»C:$H?, ^M^b^ttSo ^1<Z)DPP I VJc:J:55>^:^^f!j-^5- ^-e. 

25 $ttT*3 9>rtLf5<D^:td^^t>DPPi V|Jl*j^J;5s;etb?><?5f&^ii: 5 5 ;i 



wo 03/104229 PCT/JP03/07010 

2 

( 1 ) AIDS (D^m. mmm i^wmxm 2 ^m) 

(2) '^umm(D^m. mmm m^^wjcms^m) 

(3) mim^'B (intestinal disorder) (D^m. m<^WXm4^m) . 

(4) mmm. mm. Mmstmo^f^, mmm mfi^wxms, e^m) 

(6) :^i&m(D^m. mmi iwf^:xmi0^m) 

(7) iE^^^a. n-fcipiiiy mmm (#^#fF 

10 DPPI VPl^^JiLT«. V^<o;^l^^f>tLTV^6;^S (^WlSlilt 2 ~ 4 , 
Diabetologia 1999 Nov ;42 (11): 1324-31 

15 [^#^:s:^2] 

. Science, 262, 2045-2050, 1993. 
Clinical chemistry, 34, 2499-2501, 1988. 
20 Endcrinology, 141, 4013-4020, 2000. 
Diabetes, 47, 1663-1670, 1998, 
Life Sci; 66(2) : 91-103, 2000 

25 

Agents and actions, 32, 125-127, 1991. 



wo 03/104229 
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2001, 166, 2041-2048, The Journal of Immunology. 
Br J Cancer 1999 Mar; 79 (7-8): 1042-8, 

5 [^#fF:stmi 0] 

J Androl 2000 Mar-Apr; 21(2) : 220-6 

[#fl^:sci^i] 

S^4:ir|gB0 0/5 6 2 9 e-^/N'^-^l^j/ h 
10 3|^S#fF^2 0 0 2/0 1 6 1 0 0 1^<^||<^^ 
S^^TOO 3/0 0 4 4 9 e-t^^^-^^lxy h 
^H'^fl^ll2 0 0 2/0 1 9 8 2 0 5-^<2^|i<2^# 

20 

*fcfi>r ^ ij^^/tf y >5^i^/ >mm^^n i: i-sif^/^ii^^ ^ ^^^^^^^ 
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4 

Jtl?^;^^. ^-O-CO-, ^-CO-0-,,^-NR^-, ^-CO-NR^T-, 
^-NR^- CO-.^- S 02-NR^-*.:fef*^-NR^- so^-^tM^-T^ ; 
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5 

<WMmBm> 

10 5-1 0M--7^PTy-/P^, 4-8M->xnm^, C ,.,TjU=xe^i^m. 

-eTJ}^^/V^:tm. ^-S02-NR8i-RB2^ ^-NR»^-C 0-R»\ ^- 

15 ^-CH2-CO-R«^-RBB(^pf,^ RB4^^j^^^ Mm^^yhlt^-NR = 




wo 03/104229 PCT/JP03/07010 

6 

C3] T'i>^^ 




C7] x:6s^-x^^-x^2 {^^^ x^Ma¥^^*fcttpi^i^i/S^#5fei- 



wo 03/104229 PCT/JP03/0701.0 

7 

ClO] X;d5 2-:/^>'-i-^/t'^-efc5 Cl] ~ C5) (DV>-ftt;&>l ofe: 

15 [12] Zi;eiS^^jl^^-efc'9. Z2}^>S^-CR2= (^tfi^ R 1 |B« 
<^R^^I^#^"T?feSo) "^^I:>$ti5^-efe5 [1] ~ ClO] (^)V^-f ttd> 1 o 

ci3] zHmnma--^M. zh^^-o^^^ (^cf. R^ftii^^iiB^ 

®R^a;I^SftT'fe5o) T*^^p$n5STfe5 [1] ~ [10] ©V^-ft^;^»no 
[14] R^;d57Kmig^*yb{*^-A^°-Ai^-A^2 (^pf,^ A^°{i.TIB« 

25 A^^j^j^ Tk^jg^, TIBgm^C^d=»e)^«tb5 lr-3^o^^;fi-LTV^r^>J: 
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<ummcm> 

H,-CO-RC3-RC4 (^^^ RC3^^j^^^ m^M^*^?i^-^NRC«-^ 
(15] R^^^ tK^M-^. TEgmSC|^>5>^jlfm6l'-3ii(?5^^^L 
SI;5^^ii^4•;^^5 1-3j®(D^^;^LTV^T^J;v^C6-lo7'y-/^Cl_er/^:^ 

^v-ST-fes, ci] ~ ci 3] <o\^^M^\^\mm,(o\\^'^m%,\.<\±==t<om.-^fz. . 

20 <gife^c^> 

NRCX-RC2 (^^^ R*^^*5J;t^R<^^tt^:fLma3AtT7k«-?^^C«C,_ 
25 H,-CO-RC3_RC4 (^^^ RC3,^^j^^^ mm^^^^cfi^Cl-NR--^ 
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^i^:t<=^jum^XX^y^X2^ym'f-t>hfJ:mX^h^ [14) ^tc}t C15) imw. 

Cl 8] Ri;dS, ^^7l<'^^fc}*2-^/'T/-<:/i^/V'^T-fcS, Cl] ~ [1 3] 

^l^-B^s ^^I^^, ^HJ^^, ^^/V-^^c^/V^, .^^.^^/Jn^/P'^^ ^jv-^^jv^^ 
^-O-CO-, ^-CO-O-, ^-NR^2_^ ^-CO-NR^2_^^j^^ 
-NR^2-CO-Sr;t^1-5;A22:|3j;t;?RA2j^^ -^tbma^ bT7K«^, 

^^C^.^Tjv^/um^M^i-^o fcfcU A2^:j3j;t;?RA2W:-etb-eta!il^LTT 
lBgm^D|^;5^^,51?^tl§ l~3i@(D^^^LTV^T^J;V^o):X?^fc>^tb'5^^ 

20 fes Cl] - Ci8] ©v^TtL^>lo^c|B«©^b:^ifet>b<«•eo^*fcW:^tl 

Mi^^Di^f^, 7K^S^ -:^T/^, nhD^, ^^U^ym'lFs O^.^TA'^A^ 
C^_^T}V^^^ym. C,^^r^i'^/V'f-:tm, V)>y)V:^xi:^^)vm, ^- 
25 NR°^-R°2 (^cfj, R°'fc^J:tJ?R°'W:^tL-eMteLT7K^m^F^fe«c,_ 
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10 
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10 ^m\tn?>im<Dm^^vx\^^xh^^^c^_^r/\^^/um, Tiagm^D 
im^^m^ti^im(Dm^^\.x\,^xhx\^^c^.^T/v^=^/vms riag^s 

15 D 1 mi)> ^mitti^ 1 m(Dm^^ vx^^xh j; v^ 5 i om.^t nrv -/i^m^ 

M^ir^o) X^t>^fi^mxh^ Cl] - Cl 83 <o\,^TM^l^Kmm(D>it^ 

20 ^/W^. ^-CONR>^^R°« (^cf,^ R°^*5J:U«R°»f«iL^tva5iLT. 7jC 

[2 1] R2:d^ 7jc^Iii^, ^^T/^, Ci.eT/l'adrtX^^fc^^-A^^- 
25 A^M^I'. A'^Sid^ m^M^. mm'f-'^fc\t^-NR^^-^Mm^?> ; A«« 
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5 <m^m-Dim> 

^-CONR°^R°« (^Pt^^ R°^*5J:tJ«R''««^il^MteLT. tK 

10 m-^o 




15 A 2 « *5 J; tJt A ^ ^ fi^tl^ma^ UTtK^I^^^* C , _ e T trtf^f 
C2 3] R'dSTfc^ig^, i^T/^^:rc?i2-;&yW^^^7^:7a:=;^;t^^>'^ 
C2 4] BirlB~|g^ (I) |B^(^ifc;-a'%;as, 
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12 

ju) -1, 7— Koyyy-e-;^-^, 

13- (2-:/^c^/l.) -5-?<f-;V-2- (tf-<7i^y- 1-^/1.) -3, 5 
-i^Hh^u^^^:/ 14, 5-d] l^y^i^>'-4-;^y,. 
5 2- (3-T^/fc^-sy v?>'-l-^^^) -3- (2-7^9^^/^) -5-^^. 
7U-3, 5-P\ih^n4^y:/ 14, 5-d] fc'y iJi^i;?^/- 4 -j^-^x,. 

2- [7- (2-zff-:=^/U) -l-;^'^/U-6-:^^y-8- (f^yi;?^-! 

— T/v) -6, 7-i;?t Kp-iH->^y >'-2-> r/^;^-=^i^] K. 

7- (2-:/^r^/l') -1- (2-i/T/^>'-;>/k) -6-:i-^y-8- (If 

2- [3- (2--^^::z;U) -4-:t^y-2- (\l'-<9 i^^l^- 1 M - 
3, 4-i>fc Kn>r ^iJ^y [4, 5-d] fc^y iJ^e^:/- 5 -^^^Wp? ^/l.] 

C2 5] ci] ~ [2 4] mL(oit^m^^^ir^umo 

C27] ci]'-C24] lEs^^^i^'a'^ t %mmm\t> ^fa^ mmm^s^, 
20 [28] ci]~c24] wm<oi\:'^m^^^rmmmmB,(D^^^it\^fh 

C29] ci] -c24] mm(oi\:,'^m^^^rmmm. mm. m^m,. 
AIDS. -w^m. mmm. mm^s i^eistt^a. tw^=¥- 

25 C3 0] ci] - C2 4] m.(oi\:^-^m^^^^^^ mmM. ^s^v^vm 
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13 

C3 2] mm<Dm^(Dfci^(D, ci] ~ C243 mm<oi\:,^mhL<}t^(Dm^ 
m(Dm^(Dtc^(D. [1] - [2 4] mm(D^^mi^v<\t^(Dm'tti\i^tiP,(o 

10 C3 4] -IS^ 
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J:v^Cl_eT/^:¥/^S, §^^^^LTV>Tfe J:v^C2_6T7^->-^/^'^, mmm 

C35] 

15 




o 



X 




20 [3 6] 
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C^'f'. R\ R\ T\ Z^^XUZ^U. mm Cl] ^OR.\ R\ T\ Z' 
C3 7) -^^ 



C3 83 -IgjS: 




10 
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16 



C3 9] 

o 




10 C4 0] -^^ 
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[4 1} -1^^ 




10 




X 

'^0 



(I) 
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5 ;^2}Nn/v^, )Vi^=:-)V^, ^-O-CO-, ^-CO-O-, ^-NR^-^ 
^-CO-NR^-, ^-NR^-CO-, ^-SOg-NR^-^fctt^-NR.^ 

10 5~1 0M-^xnry-7l-S*fcf*4-'8M-^xn^^^^^9^i-So fcfcL. 

15 <gi$ISBi^> 

i/>5^T3T7Vd^7V^^ 0^_^r}V^c:-)Vm. 0^-,J?vh=^,vm. Ce.ioTy-yV- 
^> 5-^1 OM^xnry-^'^S^ 4~8M^7'n^^S, Ci.eT^I^ric^v'^, 
C 1 _ 8 T>'^df J; t)?^- C O - R « R « R B (^^jjg^^ ^^j^^; 

20 ^-NR««-Srit^U R^'isiT^R^^fi^tbr^MteLTTKmi^^. C^.^ 

C6-lo^!^^>'^'^^ 5~1 OM^THT y — 71^^, C6-ioT!;-/PCi_eT/^i^ 
71^^, 5 ~ 1 0 n T y -/I' C 1 _ 6 T7V=3r7V^, 1 - f d y 1 - 

^7^7;i-yr^7vs, i-t^-^7i^:=/^S^fc}ii-fc--<y^:?/i.^^#5fe-fsj -e 
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-^^/V'-2-:/nbf/^s, i-r/^^v-^, 2-:/^/i'^, i-^y^^ums 2 

2-7^^/P-2->^^/VS, 3-^^/U-2->^^/WS, 2, 2-^^ 
25 2 -7^ ^/V- 1 il^^^jvm, 3 1 4 ^71^- 1 - 
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^f\^m. 2. Z-^J:^^}V-\-'f^f^,^^ 3, ^-^^:/L^)v-\--f^fvm. 

2, 2-^?:^-f-)V-\--:t=f-)V^^ 2-a:f-;^-l-yf^;l.^, 3, Z-^^:^=f' 
jV-2-^^,vm. 2, 3-v?^^/^-2-7'^/V^^;d5a5tff,tbS„ 

5 imnm\z.^\^T^ ^c^_,r^u^^^um] tit. mmm2-^6m(Dmmv^^fc 

l-':fx2^=z;um. 2-7^nXL-/vS, l-r/T^ri/v^, 2-7*t^/U'^. 3- 
15 /V-^, i^iJ^n^:/^^^^, v^i5^D^i^riX7^^, ^/i^P^T'^/V^, 

20 nfix^-^, T^h^p^^i^y^, ^^^^ ^^^^i^m.^^^^^ui^mis^mih 
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2 ^/l^- 1 -:f^;v:^^%/^, 3 ^^^W- l ~zf^;V^^i^^, 
5 2-7t^>'W-2 -y^/V';e-dr>y^, 3 ^/V- 2 -:;^^/l.;e-=3^iX^, 2, 2 - 

^-}^'f-;v~2-^y^;v:t^^^m. 4-?^^;v-2-^y 
2, 3-i^p«^7P- l-:/^^V:tdrVS, 3, 3 ^ 

/^;^-drVS^ 3, 3-^^^^/V-2-:f^/V':^ilr^>^, 2, 3 ^7^- 2 - 
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^mmmizmf:^ r/Nnyyi^^j tit^ -^ymm^. mmm^f-. Mmm^f-^ 

:=^mmm\^^if?>j5--ioM^TnTv-^mi tit. m^mm'r?>m^(D 
^:d5 5/jjv>Li oi?$>«9, m^m^i'^m^^\^li^itltmmm(D-^y'tlm^^ 

rPT:/-^m. ^y^ry-^m. ^^^y-^m. hvry-jm. \^yy 

•^>^y^-^. =^/=¥f-y^^. 'ry^^)-;^>n. y^y^^i^n. -yy- 
y':^^'^. 5^^777^^, -i^^y-f-ry-jv^. ^i^yyyvw. -oyf- 
:tya^>m. -<yy::t^'^y-/i^n. ^lyy^^ry-zi^m. ^>:^^T^jry- 
^m. ^y^^^^^y-jm. -c^i^yn-vi^^ym. 

20 h'v^i:^ym. ^'V ¥\f]}^i^yWJ:i£i!,thifhn^o ^^rs-ioM^xn . 
.--^m. ^^i^^y-^m. l, 2, 4-hyTy-;i^, ^T>/-;Hg, f^re^ 

f^y^yv^^ y^^^s^j^^ '5=-Ti^T>^-/Mt. i^yiTi^y^^. 
v^^:^yms ifyi:^yn. ^y^/v^m. -<y:^:t^^y-~^m. -<^x^t 

25 y-zv-^, ^>^X-r^ij^>^-/i^^fcjf5- t;$$T*t, J:?9^^b<«:lf yi;^>' 
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10 



-^y.^:^^'^. T-^^N'^-^, Ti/:^>'^, xh9t Kp:77^-^. T^h^tKnif. 



H 



t3x' 



15 (^^. s\ti--3(Dmm^Mmu r^m^i^u^ms mmm^f-ttcn^-N 

-^^nitj }C*3V>Tiif^L<fi, ^'-<Vi^ym. T'^^^ym. ^ 

20 ^ry^Vi:^ym^M^ir^o 
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So 

20 
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25 

M\m^^t>^x 1 t.tcitmmm(on^m^^hxiii:\i^.:i t ^M^-r^o 

X^?>o 

<m.mmsm> 

10 (1) /M3<fyii^, 

(2) Tiamm. 

(3) ;^j}^:ij-:/hm. 
(4) 

(5) -yr/Sx 

15 (6) JfJ/P^^t'Ss 

(7) iU^U:^^->/um. 

(8) h])y/^:tvipii^jV^, 

(9) hy 77V;^o^ . 

(1 0) T^y^ 

20 (1 1) :t=3ry^ 

(1 2) ^/^*5J;0? . ■ . 

- ^-co-. ^-s-, ^-s (o) ^-s (o) ^-o-co-. 

^-CO-O-. ^-NR^-. ^-CO-NR'^-, ^-NR'T-CO-, ^- 
25 SOa-NR"^-, ^-NR^-SOa-x ^-NH-CO-NR'^-*fc:«^-N 
H~CS-NR'^-T'^:b$tbS^^5t^'rS ; 



10 
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. 2-':^y^/^^, 5~1 0M^"7^nTy->'V'S, 4-8M^7^n^^S c 

1—6 

15. (1) /May^^M^, 

(2) imm. 

(3) ixry^, 

(4) %JVi$.^=iy,v:^^ 

(5) hy :7/^;tD;^^7t'^, 
20 (6) V)}yfVirxii^ Y^^y:^^ 

(7) T^y^ 

(8) Ci .8^/1^=^/1.^^ 

( 9 ) C 3 _ 8 d T>'V'=3|r/^^^ 
(1 0) Cg.eT/t-^Jr::^/!^^^ 
25 (11) Cg.gT/V'^n/^^, 
(12) :7a:rr;U^*5j;tJ? 
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(1 3) C,_^r/P::i'^iymf>>^fS:^m^hif^:Lti!)^Vt?>, 




5 ti^. ^ 




r32 b31 




R» r31 ^^sa 



H> \__/ 



,33 



R^^ R** r,3S 




R^^ NH2 (f \,34 

R^\ R«\ R34:fe>j;^R35f^^ ^tim^5tLT rgg^^tr. 

15 ^^x^R^'<Db%^}^f3:<th3mnmm^xh^o). ^h\^m^h<\t.^ 
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-N NH ^tzlt |— N N— / 

s ^ f 0- 



i — N NH 

w 

N NH 

, N NH > — N NH < — N NH 

J \ / § \ / ^tdt I \^ 

15 ^^:*5V^T0*L<^t, 
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r31 r32 




5 — N 




-N 



o — ^ > — ^ o- 
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15 :^mmm\z.isiir^ ^T^/mmvxv^xhxi^^if^vz^y-i-^ji.mi t 
tit. Mcmimm^ii. 
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? — N 




; — N 




NH2 




1^ 



10 ^S^fe-fSo 
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10 $>s^^tt r-A«-A^-j vi^om^^M^^^o 



(II) <sr-^?>r^^a^-t-5o ^^(11) ^c:^3v^T. A'^^n^ mmm'^iim 




o 
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^^^^mm.. y-^jumm. -^u-cymm. m^m^. ^^^i^mm. %mM. 

15 t^hMhfh^^ . 

25 ^i^-rfeSo 
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WLTV^Tt>J:V^Ce-^oTy-/^^.gm^^^LTV^Tt>J:V^5-l OM-^X 

15 AM*. :^^'a'. m^Mi^. mnm^^. :^;vy ^ :=^;v^^ 

^-O-CO-, ^-CO-O-, ^-NR^-, ^-CO-NRA-, 
^-NRA-CO-,^-S02-NR^-^fcf4^-NR>^-S02-?rE*1--5; 

20 Ce-aoTy->'^^x 5 - 1 0 13 T y -/W^, 4-8^-^7^13^^^, 

5-1 OM--XPTy-7l.Ci_eT/P=3r/I.^, Ce^io:?^ ^ -^'l-C ,_eryl-=¥/V'^ 

^c^h^L, A2*5J:tJ?R>^^i^i^^tba35tLTTIBE^^B|^^^^/^Si|;^,.^51^^ 
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10 5-1 OM-^T^nry-yi-^, 4~8M^xn^^^S, C ^.^T^V^^X^m. 

15 ^-CH.-CO-RB^-RB^^cf.^ RB4j^^^^^ ^^M^^^fi^-NRB 
C 6 - 1 0 T y -/PC 1 _6 T/W-^/I^^^ y^cfi 5 1 0 M^X P T y — ^ _6 T;V^ 

25 (2) Z^;dS^*Mi^T'fe«9. Z2dS^-CR^= (^^1^, R ^fSt&faR ^ ^ 
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10 



(3) z'f>mmm^x^h'o. z^;$s^-cr^= (^^^ R^mmR'tmm 

(4) Tl;^SSi^S^:tUTV^T^)J;V^^ 




15 



5 (•^'P.n^^x^mn^n^tim±hxo^fciti^Mm-r?>o)'cmt>^ti?>m. 

(5) Ti;as^ 




<J:v^t?•^ y 1 ~^;vm. r % /^^^LTv^T^<tv^t•^y 1 

20 ^^^WLTV^Tt>J;V^C2_eT^^:¥::^/^^^fcfA®m^^;i^LTV^Tt>J;V^:7 
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:7cr:n/i.^:iS, tK^^. :7 5.^ig-?, ^^/i-^. ^i^/u^, 

10 (1 1) X;OS 3-^ ^/V— 2-7^7^^-1 -^/P-^, 2-7'^:^- 1-^/1^^, 

<mmmcm> 

NRCi_RC2 (^^^ R^'^^x^R'''it^fi^tim±LX7kmm'^^tmc,. 
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5 (14) Ri;d^ 7K^ig^, TI3gm^C|^d>^il?mSl~3^60^^;S-LT 
V>T i WC 1 _ e T/^'Sr/W^. TIB«m^C^d> 1-3 m<Dm^^ L 

d^e>^fftt5 l~3ffi(^>^^:tL■CV^T^)J:V^C6_loTy-/^Cl_eT/^=¥/V' 
10 <m.^mcm> 

NR<=^-RC2 (^tf., R*='*5j;tJ?RC2{^;ett^tL5(|^LT7fcm^*fc«:C,_ 

15 H2-CO-R<^3_RC4 (^^^ RC3j^^^^^ ^^I^^^fcfi^^NR"-^ 
R''':^3J:T^RC5}^^;J^^*;}^^:^rl^X7K^ig^^fc«c,_eT/^=¥y^^^ 

(15) R'Sr^1-^-Aio-A^^-A^^T^$tt5^lCi3VNT. MIBS^SC 

(16) Ri;ds. y^/p^, i^r /-<vx^)vm. y)\^^^^yr j-<v^j>)vm. y 

2-4/umxh^^t^mo 

25 (18) R':dK tK^]^^, iXryS. ^^feifi^^l-A^^-A^'^T'^^p^tlS^T' 
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m^^. A^'i>K mmm^. mnm^f-. 

•fy;V:^:=.;V^^ ^-O-CO-, ^-CO-O-, ^-NR^^-, ^-rCO 
10 <gm^D|^> 

gife^D^d:, Mkm. i^Tjm. ^M^y^i^-^, Ci_eT/v=^7v 

15 8M^Tn^^^E^i-SjT^t>$tb5m^J:t^^-CO-R°*-RO«(^ 
R°^«¥^'a'> ^^if^^*rcf4^-NR°«-^:t*L. R°«*5<J;t;jR°6ri 

20 /V-^, Ci-eT/P^/l^^, ^-CONR°'^R°8 (^if,^ R°^*5 J:^"^}^;^!!,;^ 

5^1-5 ;A^^*5j;t;?RA3ji^ ^tl-^lx^lSr LTTk^M^. TIBM^SD 1 
25 ^if^t^51^i©^^^LTV^T^><tV^C3_8'>'^^T/^dE^/^^, TIBfi^^D 1 
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5 <mmmnim> 

10 *-t-5o 

(2 0) R2;d5, tK^I^^, i^rym. Ci_eT/V3dE^VS^fcW:^-A2«-A2 

<m.mmBim> 

^^vm. ^-CONR°^R'^« {^^^ R°'*5J;tJ^R°«fi^tl-^tt^^LT. tK 

(2 1) R2;ds^ tK^J^^, i^T/m. ^ V^i^m. ti;v^<>^^;vy=:.:^;vir^ 
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^(o^h. z'^x.xy^z^m'Lxit. (1) - (3) (Dmx\ o) t^i:.v)m^ 

bv\ TM^HUTJ^i, (4) - (7) (omx, (7) ;asj;!J0*LV\ XfcKLT 
«x (8) ~ (12) (DmX\ (1 2) ;^>U9^*LV\ RM^pLT« (1 3) - 
(17) (OmX. (17) dSJ;t)^^LV\ RMcBILTf* (18) ~ (2 2) <D 
JiiT% (2 2) f>^2;:^U^\^\,\ 

^hKs MIH-IS^ (I) T'^$tlS'fb-a'i^^^:^3V^T. (1) - (3), (4) ~ 
(7). (8) ~ (1 2), (1 3) ~ (1 7). (1 8) ~ (2 2) 1}^hf3:^mii>ib 

So 

(i) t(riB-|g^ (I) -^^$i^5>fb'a'%^^::fev^T. z»*5j;t;?z\ t\ x. r\ 
R^^^ ^tvm. t«E (1). (4). (8). (13). (18) Xh^J[\:.^mo 

(ii) WIB-^^ (I) t?^$tL5'^^:'g't^^^::^3V^■c. Z':j3a;tJ«z\ T\ X. R 

\ R^^5, m-ett. tuia (2). (6). (1 1). (1 6). (1 9) xh^it^m. 
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(iii) BUlS-^^ (I) X-m^ti:5^t^m\^^\f^X, Z»*5j;t^Z\ T\ X; 
R\ R'-dK ^tl^tl. MIS (2), (6). (11), (16). (2 0) Xh^il:^ 

(iv) MIB-^^ (I) •Vm^tl?>it^m\^^\f^X. Z'i3XX^Z\ T\ X, R. 
5 \ R'-AK ^tl^tl. tulB (2). (6). (11). (16). (2 1) Xh^it^m^ 

. (v) mm-m^ (I) xm^ti^^t^mz.its\,^x. z'^xxj^zk t\ x, r\ 

R'tK ^fl^tl. mm (2). (6). (1 1). (16). (2 2) Xh^jt^m^ 

(vi) mm-wt^ (I) t?^$ttS'^b'a't^^c^3v^T. z'^xxjuzk t\ x. r 

\ R'i>K ^tt^tt. mm (2). (6). (1 2). (17). (1 9) Xh^it^mo 

10 (vii) HuSB-^^ (I) xm^ti^it^mi^is],^x. z'i3i:t^z\ T\ X. 

R\ R'i>K ^Mtl. mm (2). (6). (12). (17). (2 0) Xh?>>{[:^ 

(yiii) iriB-^^ (I) xm^fi^it^miz.m^x. z^^^-azK t\ x. 

R\ R'iiK ^tl^fl. mm (2). (6). (12). (17). (2 1) Xh^ih-^- 

15 mo 

(ix) Bu^-^^ (I) T'^$ttS'^^::^^^^^:*5V^T. z'^xxj^z\ t\ x. r 

\ R'f>K ^tl^tl. mm (2). (6). (1 2). (1 7). (2 2) Xh^jt^^o 

(x) mm-^^ (I) xm^ti:b^t-^m^:3^\^^X, Z'^XXJ^z\ t\ X> R\ 

20 R^tK ^ti^n. mm O). (6). d i). d e). (i 9) x^?,^t^mo 

(xi) ME-^^ (I) xm^fi^i[:^m\^i3\,^X. Z»;j3j;t;?Z2. T\ X. R 

\ R'f>K ^ti^ti. mm (3). (6). (1 1). (16). (2 0) xh^^t^mo 

(xii) mm~^j^ (I) xm^ti:^jh^m\z.^\,^x. z'^xx^z\ r\ x. 
R\ R'f)K ^ti^ti. mm (3). (6). (11). (16). (2 1) -efes-fb-a- 

25 

(xiii) mm-^^ (I) -e^$tL5ib'a'^^^C:*5V^T. Z^*5J;tJ?Z^ T\ X. 
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R\ R'tK ^fl^tl. mm (3). (6). (11), (16). (2 2) l^h^^h^ 

(xiv) tfilB-^^ (I) X-m^n^jh^m\^^\/^X. Z'^XXJ^ZK T\ X, 
R\ R'i>K ^Mfl. tula (3), (6). (12), (17), (19) Xh^ib^ 



(xv) if|B-|g^ (I) X^^fl^it-^m\^^\i^X. Z'^j:XfZ\ X R 
\ R'i>K ^Mfl. Wm (3), (6), (1 2), (1 7), (2 0) Xh^it^m, 

(xvi) BuiB-^^ (I) T«^$tt5'^t;'g'#^^c*3v^T. z'i^i:Uz\ T\ X, 
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-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CHs -CR2= 
-CH« -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 
-CH= -CR2= 



P2 2Btyn 
P2 2Btyii 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 2Btyn 
P2 3Me2Bten 
P2 3Me2Bteii 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Me2Bten 
P2 3Mei2Bten 
P2 3Me2Bten 
P2 3Me2Bten 



2-CNBen 

6P2CNBen 

6F2CNBen 

6F2CNBen 

Phenethyl 

Phenethyl 

Phenethyl 

2Ph20xEt 

2Ph20xEt 

2Ph20zEt 
-CHs 
-CHs 
-CHs 
2-CNBen 
2-CNBen 
2-CNBen 
6P2CNBen 
6P2CNBen 
6P2CNBen 
Phenethyl 
Phenethyl 
Phenethyl 
2Ph20xEt 
2Ph20xEt 
2Ph20xEt 

Its ±mmmt^i\ 



-COMe 
-H 
-CN 
-C02Me 

-H 

-CN 

-C02Me 

-H 

-CN 

-C02Me 

-H 

-CN 

-C02Me 

-H 

-CN 

-C02Me 

-H 

-CN 

-COzMe 

-H 

-CN 

-C02Me 

-H 

-CN 

-C02Me 

#-^1. 2. 4, 6, 
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7. 8. 1 0. 13, 16. 41, 42. 4 4. 5 0. 5 3. 81. 85. 86. 

87. Ill, 141. 183 (Dih^mmfp^ti. ^ ^^m^ l< mmt^ 

i^#-^2. 4. 8. 10. 8 1. 8 7. 1 1 l(Di\:,^mmf^tl?>o 
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R^'K R'^^Jj^ti^R'^^, "ttb^tim^LXif^^V hy 

15 :^;vy:t=^;vir^%^m. v-h^V3uy:;^;vy:^c:^,v:t^l^m. ^-B (OH) 

4, 4, 5, 5— T^h^p^^/l—l, 3, 2-i;?;^-ds^f-sJ?7>'-2-^yl.S, ^ 
-Sn (R^) 3(^tfi, R^fiCi_eT/^^/W^^E5fe-t-'5„) T'^^P^ttS^^ 

^^v^C6-lo::^y-^^m^cC^^©^-A<'-A^-A^T'^:b$tL5^^E^^'5„ 
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A 2 cooR j^^;^ T^/l^^Sr-^^-f 5 > C 1 _ e T/Vdr/VS. C^_^>y^u TjV^fVm. 

nry-^'V'^, 4-'8M^'rn3t^S, 5~1 0A^xciTy-7VCi_6T7t'^ 

10 Ca-eT/I^^Jrc^/l.^, C 2_eT>'U^c:i/«, Ce_ioTy-/V^, S-lO^-s^ 
nry-^l^^, 4~8M--XCi^^^, 5~1 OM--XtnTy-y^Ci_eTyV'^ 

>'V'^* fc « C 6 - 1 o y -/I- C 1 _ 6 T/P=3f ^E^t- § „ 

C^.^T/l-^^^/Vm. Cs.eT/U:^:^/^^. Ce-ioTy-zl-S, 5~10M-^X 
nry-^P^, 4-'8M^XP^^, 5~1 OM^XPTy-7UCi_6T/V:3^ 

20 /^^^:fe.f4C6-ioTy->'^Ci_6r7^^/t'S^it^t-5o 

A°o^«^{t;^;/W1^>^r^ K^^^;irt-5. C,.,T^^^jvm. C.^.^y^uT 

c^_^T;v^ci;vm. c^_^rjv^::=.jvm. Cs-ioTy-/^^, 5- 
1 oM-^T^ory-zi.^, 4-8M-'7^n^5s:^, 5~i oA-.T^aTy-zv-c 
1 - 6 r)v^)v^-^ fcji c 6 - 1 0 T y -yi-c 1 _ 6 rjv^}vm^%^^7t,, 

25 MJ*. -MgCl, -MgBr. -Sn (R^) gC^cf,^ R ^ ttlulS^a 
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R35 










xR39 


R36 








R38 












R37 







d32 \ r p39 
-31 K \.7 R 




s33 



r31 f^32 




R^ R" 

(^». s*jt) fi. ^xm^^o^^b-a^tiic^-t-s 

15 m^:^^A 
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^b-a-i^ (1 a) [CAS No. 5 6 1 6 0-6 4-6]{C, -NH-O-ff^^f* 

10 #TW5::^;$s-et;5o 
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mtvxn. ^m±iy^A, ^mv^^j>.. jmi-hv^A. mm^v^j^s, tk 

(2 a) ^{b^i^(2 a-2)^^/S;^iir, ^b^J^ (3 a) ^n^HUX 

15 3i)6o 

^nV, ^>'v?/v:/p^ K^<^T/i':?r>'WN7-r Kx Ty/^:/n5 K> l-:7'n^- 
3-;^^;W-2-:/-r:/^(DTyl'<5r-/WN7>r h\^fc(i7'P/NVl'^yV':f p ^ h% 

25 s/?;:?*. Mm^^TxhmM$^:^^Txhn ^^thx%^ mm^^rx 
^its^n^Wf^. m^tvxit, ^mitv^^M., ^miti-h]}^j». ^m^t^ 
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v^j>.. mv^^M.. ^^>:^^y•>A, mm:^v^j>.. im^i^^j^. m^t 
^b-a-*^ (3 a) <n>i^<n>-<vi^}v^^mm.\.x^'^m (4 a) ^msx^r-fc 

So 

#ffl^Ts ^MMj^^iiTx Wm%mi\^X. it^m (3 a) ;0>b'ft;-^#i (4 
a) ^#5ii:d5T't5o 
^^i^^LT?*. :^^tc6?)}3:ft^J;t«r, ^iJ^/-7K :j^^/-7K T'n/V- 

15 fny py, T^hyb Kn^^^-^ h/^^iO-^^fetf 6 r ^^O^Tt 

fi:l'-5^ff-Cfe5r^:as^f^L<, SiS:mStt, OlC;e»^f, l 5 0°CTS/;£:^fT 
20 CxmA4] 

^b-a^i^ (4a) ^^b#i^(4a-2) {b-a-^J (5 a) Sr#5XaT 

^t-^m(4a-2) kLXlt. Mi^^mm^^, 3_}.*^^^/^ 
25 -:/n-=e-3-p«^7^-2-::^7':/^<Z)T/^<^:=/WN^^ K. tfcf^yn/NVi^^ 
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Rit^^n^m^. mmtLxti, ymitv^^M., ^miti-hv^M,, ^mit^ 
v^M.. ^mv^^j>,. mmi-hv^A. mm:^v^j^. mm±i^^j^. Ti^mit 

15 1~1 O^»^V^5i^:dS0^LV\ 

■ 'fb-a-i^ (4a-2) i:LT«. X;aSg^^^;^LTV^T^>J;V^Ce-lo:^y-/^ 
S^ybfigl^^^^tbTV^T^j J:V^5~1 OM^xnTy-yV^-T^fct)^ U^d^ 
-B (OH) ^/.C^feS, Ty-/V)^?n:/M^fcfi, -^7^nTy-/^4?n>'^/.C 
^'ffiV^TSiS^trtf P^i:;D5T-t§o ;i<^#^s it-^-m (4a-2) ^1-3^^ 
20 MVN5ri:;$SjigF^LV\ 

^(11). hV7^\^:tnmmm d D.mm (id. j^^^fb^ m) m 
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[X^A 5 ] . 

it^m (5 a) f-^NH^J^Wb^J^S/S^-fr. ^t^m (6 a) ^#5X@'efeSo 

10 ^^fflv>5^:i:ds-c#5„ SJS;mgfi0'Cd=»bl5 0''C©?gJETSiS:Sr=fT5i^ 

it-^^ (6 a) ^C'fb'^i^ (7a) SrSJEgC^^^T. (8 a) ^#§X@T 

fcSo ^<^:^. -fb-a^tJ (7 a) «l~4^4ffiV^S::t}aW4LV\ 

20 [5, 4, 0] !5'>^7*>fe>'>fe^f^ffiV^S;l^;;i5Tt§o ^KDM^^ mmni--4 
[xaA7] 

^t^-a-t^ (8 a) (^3it(D-NH-(D^mm^Bt^mKi:^. it-^m Oa) ^ 
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1 ~ 2 ^^:I!V^5 i i: LV\ 
[X@A8] 

it-^!^ (9a) ^i5^P/HbLT. 'fb-a-i^ (10a) ^#6XST*fc5„ 

15 0'C:ei^f,i5 0'C©?M"CSJ5&SrtT5w^;dS-e#5„ -©^-g-x ^M^^Wb^ 

7jc^^k;y5=-!j7jN, 7i<.wtihi-hv^j^. 7K^'^b;^7y ^my^^^A, 
-^hye^i^x mm^v^M,. Mm±iy^j>^. i^^m:^v^M,.^m7i<.mi'hv 

25 ©<l|^^^^0°C;5>e> 1 5 O'CoU^XiPB^^Xm^Mo 
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^t^m (1 0 a) (1 1 a-2) it^m (l 1 a) ^# 

'fb^tl (1 1 a-2) irLTfi, A2-OH'e^^$tt6T>'V'awHb'a'i^^ 

5 HVm^:^tl^^:t-7Ht^m^hif^^ti>^-V^!5o -C?^, -fb-a-i^ (1 1 
a-2) ril-l O^^itfcJimSit-CS-l 0 0^ffiV^5r ^;aW*LV\ 

SiS^ff5#^. li^^LTfi. Tfcm^fby^e^A, 7XM'fb:hhy r>j,^ TKmfb;^; 
yi>^. ^my^<>A, ^m;^7y!>^. ^^-fe^/i^A, Tk^^b: 

A^ y^i>Atf;^ hy^^/vt/y/vT^ H\ :^hy iJ'Aif^ hy ^^/i^^^y/wr 

^S-etSo 0^*^VNS- i;;6S^^LV\ SiSmS?iO°C 

[X^AIO] 

^b^#j (10 a) kit^m (1 3 a) ^JiMi^?£TSi;£:$^, >fb^i^ (l 

20 2 a) m^HUTh^o ^(Om^. it^m (13 a) «:l-5 0^aMV^-5i 
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Eit^^n^m^. mmtLxit. 7mitv^^M>. ^mi[:i-hv ymit^ 

hy ^^^^/I'i^y/V'T^ h\ "^-hy hyp<^/w>!;,^kT^ K> j^/yi^^tf 
;^hyp«^/k^>y7i.T^K. ^y^^/^T^>'^^fflv^s;li:^5■ctSo 

15 [XSAll] 

^t-^m (10 a) ^i^T/'fli^^iSJI&^'fr, 'fb-a-i^ (14 a) ^#SXaT' 
20 ^SF*UV\ 

N-^^^/l.t'py K:^. 1, 4_>-?;^drf->', xh7tKn77>-. b^^i^- 
1 5 0 'X:<Dm.&tXR^.^n 5 r ;6ST't -5„ 
25 [xaA12] 

^b^i^ (14 a) 0:XTy^^^;&n7K:^^bT. 'fb^il^ (15 a) ^^^HUX 
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^<>iN, Ty^::^r:i<.m(Dmm(D:^mm^m^^:: t7!)^x^ Rjt^\^^\^>xm 
UltMmt. o''c:d^^i5ov(Dmmxi¥m^^xRit^no^ti)^x^^. 

UMA 13] 

^t-^m (16 a) (DR^':tm^mVX. ^-^m (17 a) ^#SX@T^fe5„ 
it^m (16 a) iLT. ib^i^ (11a), (12 a), (14 a). (15 a) fi: 

-fb^i^ (10 a) m^<D&mxh^o 



_ X 



H 

18a 198 



H 



CXgAIS] 



20a 22a 
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[X@A14] 

(1 8 a) tr^tiMtVXs it^^^ (1 9 a) ^#5XaT*fe5o 

imit])'^^j>.. imiti-v]}^j^. imih^]}^j:.. mmv^^M.. im 
^hv^M., mm^vt7^. mmm:^v^M.. ^m^m-rh^ 

[X^AIS] 

^t^m (19 a) m^MTk^LXjt^m (2 0 a) ^#5X5@-T?fe5„ 
[ISA 16] 

(2 0 a) hWL^m^l 1 a)^S/S^^, >ffc^i^ (2 2 a) ^#5XS 

25 T-fc5o M5t;^?SfeA(D[xaA2]ilRl#©^#THil;:^=ff 5 wi::iSr't5o 

-fb-a-^ (19 a) m^mmx^^. 
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[I@A17] 



4a-2 




[1^18] 



O X 



23a 



24a 



25a 



[ISA19] 




7a 




,P3 



[XSA20] 



19a 



[X@A17] 

fb^tJ (2 3 a) [CAS No. 1 0 7 6 - 2 2 - 8] ^'ft;^i^(4 a - 2) ^ 
gi^HiS$>^S::i:J;iJ;t). 'fb^i^ (2 4 a) ^#5X@-efe5o 

[X^Al 8] 

it^m (2 4a) l^^^n^yim^RJt:^'^. ^t^m (2 5 a) Sr^^xmi? 

10 [X©A19] 

it'^^ (2 5 a) ^>5^n/HbLT. ih^m (2 6 a) ^#5Xa-eab5o 

[xaA2 0] 

it-^^ (2 6 a) ti\:,^m (7 a) ^SiS^^T^b^i^ (19 a) Sr#SXm 



mB.ijmA(o [x^A6] hmn(oK^s^wx-E)t-^n^:z.bt^x^^, 

20 «:;^^B 
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Inoslne 
lb 



0 ^ 




[XIIB3] 



4b 



HN^^i^N / V [xaB4] '^XmXV^N / V [XgB5] 



5b S»».2 




7b 

[X@B 1 ] 



<t^m (lb) ^-O-^^/WbLfc^t;!, i^^^ifbT'fb'a'^ (2b) Sr#-5 
CxmB2] 

^b^i^ (2 b) i-^M:^ywt:^J^^$*. ^fb^ti (3 b) ^#§x@-x?&a, 

15 [XmBS] 

(3 b) \z.\\L^m (4 b) ^sjcs^^, >fi--a-#j (5 b) ^#5xa-c'fe 
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[X^B 4] 

it-^m (5 b) ^-fb-e-t/Cs b-2)^SJ:S$-t-. it^m (6 b) ^#^xa^ 
[XSB5] 

5 it^^ (6 b) (DR^'^Mjmvx. it^m (.7 b) ^^sxa-^&So mat 
:)o^A(D [x@Ai3] hmm(o^wxR^.^n^^bis^x%^, ■: 

±mmit:^mA<D CXSAG] ^C*5V^T. ^b-a-tl (7 a) H-T 

^"xmhi^ti^jt^m (8 b) [x@A6] tmm<D^i^rx^its^^. § 

10 b}c±|B [x@A7] - [XSAi 3] ^^il:ffiv^S^:^(^:J;^), ^ 




9b 

'Vmt>^fl^^[:^m (9 b) Sr#5r 

*fc. ±mM:^:&mB(D [x@B3] ^^:^3v^T. it^m (3 b) m>i:>y> iZ, H 
-T^'-^^^^^tbs-fb^e^ (8 b) CXSB3] tmm(Dm^rvm:^^. 

15 $^{C±fB [XaB4] ~ [XaB6] ^3ii±^V>5 i {c<t ^) , ^ 




10b 



T'^^^ttS'fb^i^ (10b) ^n^^ibt^x^^. jt^m (8b) ib-c0^ 
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X 
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230 

[xmc 1 ] 

it^m (1 c) tih^ (1 c-2) ^S^£;$*, >ft;^<^ (2 c) ^#5X@ 
5 [X^C2] 

{k-^i^ (Ic) lei^iJ^Z-z^^f^ffi^-^, ^fb-a-tJ (3 c) ^#5X@T'fc§, 

. -^^mm^. mm. mmm(om(D^^r. MmmmrvE}^.^n^\ ^^^^^ (3 

10 CX^C3] 

^t^^ (2 c) {^:i^i5'y-7V'^^i;£;$-^, ^b^i^ (4c) ^XXJ^ (5 c) ^# 
[XaC4] 

^b^i^ (3 c) (3 c-2) ^SfS;$ii:, 'fb^/^ (4 c) ^3j;t;« (6 
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[XSC5] 

■ ^t^m (4 c) Mb^i^ (6 c) ^^It^^. it^m (7 c) ^n^JMX-h 
CX@C6] 

it^m (7 c) (^)^;rT^ K^b^JSiclJ: 15. 'fb^i^ (8 c) ^#SX©-efe5o 

[xmc7] 

it^m (8 c) ©;^^/Wbl^;m^SJt&^*> -fb-a^tJ (9 c) ^#5x@T-&5„ 

20 ^fil. 0-1. 5^*ffiVN5ri!;aS0tbVv 

e;?i5'npp?ij?>'^©yNoyy^^ijl^cf,^ o'C;6>e,5 0'C<J:)mii['e^jS;^m\ >fb 

-a-tl (9 c) ^#S^t;$ST't6o 

25 ^m;«7yi>A, hy^5^/vT^:/. N, N-i;?-ry7'nfc:vuac^/vr^>'^(?5:^ 
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1. 0-1. 5M&B\*^^:itm^L\,\ m^mtLxit. r±h>. n. 
1 0 0 tT'SjE&^tr 5 r t 1 5„ 

5 [X@C8] 

^k-a-ti (9 c) ^M:i^^'r^:it\z^v)^ ^^^^ (10 c) ^#5X©T-fe 

So 

20 [X@C9] 

-fb-^ti (1 0 c) t;i-3i7n^j^MJ^;$i^:. it^m (1 1 c) ^#sxs-efe6o 
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5 LTMCl 0] 

'fti-a-tj (11c) ^mitR}$;\mir:ii:Kx^, it^m (i 2 c) ^#sx^ 

10 >'UA^SrfflV\ 2 0'C;i)^b8 0°C©milr'SiSSrm\ -fb-^i^ (12 c) ^#5 
Cimci 1] 

15 it^!^ (1 2 c) (1 3 c) ^sj^;;^-^, (17 c) ^#5iE 

mTfeSo :i(Dm^. it^m cisc) fi2~io^*^vNsr^;iw*bv\ 
h^i^:^^>momm^^>i^fcu. Mmmx\ (12 c) (1 3 c) ^jii-a- 

20 u 2ox:f}>^i5ox:(Dm.^x^jt^^m\ it^m (i7c) «r#<5^^:a5-e 

[XmC12] 

it^!^ (1 2 c) (::fc: K7^:^>-^SJS:$^, {t^t? (l 5 c) ^#5XST*fc 
5o ]^3g:^ifeC(D[xac 1 i]^l^#<D.^#-eTO^tT5^:i!:d5T§5o t 

25 i^:/tt2~l 0^fi^v>5r ^;O50^LV\ 
[X@C13] 
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{b-a-tJ (15c) ^>ft:^f^ (16c) r {z: J: , jt^m (i 

i i)^X-% §o ib-a^'^ (16c) 1 - 3 V^5 i k tmt, LV\ 

CXSC14] 

5 (1 7c) <DR^^$:m^mvx. it^m (i 4 c) ^#5imi?fe'5o 

[XSC 1 5] 

^t^m (5 c) {zi'ft^'g'i^ (6 c) >fb'a'tJ (1 8 c) 

10 [x^cie] 

^t^m (18 c) 0*H7K:^SJE£;(cj;!9, ^b-a-i^ (19 c) ^m^XUVh^o 

-a-tj ( 1 8 c ) ^ii^#?iTx cc^o^e, 1 0 oic(D?a5T?Kii&^m\ -fb-a-^ ( i 

9 c) Sr#5ri:;d5Tt§o 

f*rtt^>(^>?S'a'^$^^^^V>§ii;a$-e#5o :S^iLTft. Tfc^-fby A, 
[XmC 17] 

20 it'^m (19 c) {J:jt5n^J^siS:$ii:, it^i^ (2 O c) Sr#5xmT*$)5o 
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^TV\ it^m (2 0 c) Sr#5^^:as-c«t6o 

f^ffi^ii-> ^t^m (2 0 c) ^#S;ii:d5T'#5o\R^&^^R^LTl, 4^>?;^- 
[Xac 18] 

^t^^ (2 0 c) (D^:^T^ h^imm^^y). it^m (2 1 c) ^n^TMX 
CX@C19] 

^■^m (2 1 c) ^iig#^iT> Mmt^^-^^^ i\:,-^m (2 2 c) ^ 

iy7^^trffiV>;5ri:;dST't5o iL^ftl. O-i. 5^*, ^-y /Ht:^J?* 1 . 

20 0-1. 5^»ffiv^5^:^^Si«^^Lv^„ SiS;mfi^?iot;;5^f,8o'c-ea5S^fT5 

[X@C 2 0] 

it-^m (2 2 c) (D:^^7HhlZX^. it-^m (2 3 c) ^#§xmT*fo§o 

3ii3t;^^co[x^c 7] ^ l^^<D^#-e^;;&^fT 5 w i: 5„ 

25 [X@C2 1] 

it-^m (2 3 c) SrJP7X:9^-r5i^{J:J;?), ^fb-a^i^ (2 4 c) ^#§xm-C 
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^iC ~ " w — W 



!l [XgDl] ^''•^l [ISD2] **^NOj [X®3] 

W 2d 3d 

O O 



Rl II H 



•^^NO, [X8D4] JJC^, [XSD63 S.^^ [XSD63 




8d 6d 



0 f^llH 
"'•V„A^N I . ? H X-U 



7d • 8d lew 



„ X 




O X 

I 



xx:Ky- '-Xs^ 



lid 



[XgDll] 



[XgDIO] 



12d ^ 

[X@}13] 




13d i3,.2 14d 



[X@D 1 ] 

^b^i^ (1 d) ti\:^m (1 d-2) ^S^£;$^5^:i:Jj:j;9. it^m (2d) 
'fb^tJ ( 1 d - 2 ) h LTfi. :i:#:6<J(c:'a3J;t 3 _ ^ 3 _ )*^^ 

it-^m (ld-2) 5^SBv>5ii:;dS0*LV\ 
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rift'v-i^P [5, 4, 0] ^y7'±y, hV:^^Jl^TK>. N, N-v?^y7^ 

■ .CxmD2] 

(2d) \cmmmm^i^m^^^:it\<ixy). it^m Od) sr#5x 

10 ^ LT tt, N, N - i;?^ f^/V-^fc^l^i^ T ^ K. N - p« ^/Vfc" o y K 

15 [I@D3] 

fk^i^ (3d) ^T>'^::iT%^^$i^§-i:{Cj;^), ^b^i^ (4 d) ^#5 
X@T-feSo ^^■=E-=T«1 0'-2 0^4ffiV>5rt:aS^*LV\ 

20 [xaD4] 

'fb-a-i^ (4d) ^7Km#ffl^T&5V^?i2~3^^:Ofc Kyi^^-^^iT. ^Ji 
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5 - 1 0 % C^i^ffi V ^ 5 r t T^mt. L V \ ^mUf* 0Vii^^l5 0 X:<DUStX- 
[X^D5] 

'ftl-a-tl (5 d) \^:tJl^h^^:^:^'r^l-^RJi;:^'t^:itiZ^V) ^ J[\^.^s^ (6 d) 

;U h ^m:^:^7'MtMMit'V 1 ~ 2 0^©4, 3 ~ l o 

10 CX^D6] 

-fb-a-i^ (6d) (oiiiL(Dmm^^mu (7d) tr#<5x@T'fe5o 
1-1. 5^mm\^^^:itm^L\,\ Kitmmtvxit. 'j^r^vi^^y, ^ 

1, 8-^^Tiftfiy>5'n [5, 4, 0] l^^-f^-fe::/, hy^^^/l^ 

20 0.005-0.1 4 - v^p? '^fvr 5 y f y v^^-^fflv^ 5 ^ ^ ;dS0* lv\ 
Si?;:?M^Ji 2 0 °C/i)> e> 2 0 0 "cxRj^.^n o^t a^x^ 

CX@D7] 

(7d) oi^P/wLfcj;?), jb^i^ (8d) ^m^iimxh^o 

25 jt^m (7d) ^-1 0 0*0^^^,2 0°C(omS-cmS^Sj^:$ii:, ^v^T'^^^/^ 



wo 03/104229 



82 



PCT/JP03/07010 



[X^DS] 

10 'fb-a-i^ (8 d) tci-fb-^f^ (9 d) ^Ki^.^'t. it-^m (1 0 d) ^#sxm-e 

>fb^i^ (lOd) ^{b-^i^ (lOd-2) -fb-^^ 

(1 Id) ^#5XmT'fe§o »:^^A(D[xmA4]^|R|;l(0^#T*SiS:^ 
15 ^T5r i::as-ct5„ 

[X^DIO] 

{b-a-i^ (1 1 d) (OR^^^mmvx. ^t^m u 2 d) ^#5xst&5o 

M5t:fr^feA(^[X@Al 3]i:ll#o^#T'Si;£;^fT5 - i:;5S-et§o 
[xaD 11] 

20 fb-a-i^ (lid) ®5^mife(DJB5fcTy^:^r/Hb^iiSie:<J:t), fb-g-tJ (i 3 d) 
#5xmT'fe§o IJ^T/Pdr/WbSj;£:<D^i;S:^#^UT«, #te:$!jRS$tL-5t5<^)T' 

. R':J5^yt?7V';^^v^^5"/K^;^-a's 'fb-a-i^ (1 1 d) (Di:^^tiu^^y^(D 
25 lt<bJ5 5^^^^i^?$-&T. 'fb-a^i^ (13d) ^n^^t^^v^:^. 
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[XaD12] 

fb-a-^J (1 3 d) tit^m (1 3d-2) (1 

10 ^;dST'#6o 
[I^DIS] 

{b-a-^ (14d) (^R'-^^ljii^SUT. it^m (12d) ^#5Xm't?&5o 

Ssi5t:fe'ifeA(^ [xmA 1 3 ] mm<o0kWx^j^>>^n ^:itf>^x^6o 

ih^m (lid) Mi^mmxh^o 

rPS [X@)14] [XgD15] "^^N 

8d 15d 16d 



9- . "^N-VV-Nf-^N-R^^ 



1 H X 



[ISD16] ^ 
15 lid 

[XaD14] 

. it^m (8 d) ^murnvx. i\:,^m d 5 d) ^^sxigx-feSo 
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[X@D15] 

5 ^hl^i^ (1 5 d) \ZX^mALXit-^m (1 6 d) ^#6XS-efc5o 

^fcT/i^a-zP (X-OH) ^3fc3iSi&{J:J:oT^A-r6ri:t>-et5o -t-jfe 
t?*). y'hyii}^x2yy:y^(Dmm^'. r>V'=x-)V (x-OH) ^fri/^^;^/^)^? 

i:fc:j;i9'fb'a'i^ (16d) ^3as-et6„ 
[XmDl 6] 

'fb-a-'fe (1 6 d) (9 d) ^Sii&^^T. 'fb^tj (lid) ^#5X 

±l2M3t:^?2feC(D [X@C 5] tfcJi [XmC 1 5] ^::*5V^T. -fb-a-^ (6 c) 

(of)^t>^\z., "tL-T^^xmt^^M^t^m (8b) cx@c5] hmm<D^ 

^TT'SiS^it, $^ls:±IB [xmc6] - CxaC2 1] 
20 i«9.^ 




le 
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1 a 



±BW^:t^-D<0 [XSD8] ^3::^3V.^T. ih^l^ (9d) <D7!)^t>V)\z, h-T 

-vmt^i^fi^^h^m (8 b) [x@D8] tmmo^WTX'Rjt^^t, $ 

o 




I 



N \ / 



le 



5 'x^^t'-^fi^bit'^m (le) 

0 V > 



[XSF1] A' 



2C00H 



If 




MF2] 



a2CQ0H 




3f 

[X^F 1] 

(1 f ) (^3z;^7^yv^^;&|J7K4>^LT. fb^#i (2 f ) ^#5xmT'fe 
10 5o C (D [X@ C 1 6 ] i l^^<7)^#-T?SJ5£:SrfT 5 w ^ 1)tx*^ 

[XaF2] 

{b^i^ (2 f ) (DK^^^mm\.x. it^m o f) ^#5x@T'fc5o 

1jmA<D [X^A 1 3 ] i l^^(^^#T'^/^;^fT 5 ^ ;$ST* t 
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H 3e 



i[:^m (Ig) ©=hnS^3l55LT. ^t.^m (2 g) ^#SX@T'fe:5o 
S^S^j^^LTtt, /K ^^/—^K 7" hyt Kt3:7 9:/, tK^, 

[XaG2] 

10 ^[^^i^ (2 g) (DR'^^J^^^LT. ^fk^J^ (3 g) ^#6X@-trfe5„ j^^ 



wo 03/104229 
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87 




H 

3h 



CXSHl] 

{b^i^ (ih) (^^hy/^^^iP7K:$^LT. ih-^m (2h) ^m^JMX^h 

$-^> 'fb^i^ (2h) ^n^:itiiiv^:^, mmtvxi^. ^^y^;v^ :x.^ J 
10 VNS;it;ds-e#So 

[ISH2] 

(2h) (o^^^^wm\^x. \\L^m (3h) ^#5xfe-efc:5o m 



wo 03/104229 
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6i 7, 



[xsi 1] 

^t^m (1 i) i^Tju^jV'^mm^fcitTv-^u^mM^Rj^.^mh^m (2 

i) ^#5Xm'C3b5o 

(1 i) 1 0 OVU)^^ 1 0 OV(Dm.StT. i^^^i^/Poi— T hy 
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CX^I2] 

^t^m (2 i) ^mithx^h^^ (3 i) m^T.nxh?>o ■ 

^^/l'>^/Vjj>dri^ K^O^j^cfi^ 2 0*C;6^?, 1 0 OX^i^X(DU&X\ ^m^mM 
-5 o'Cd^^s otJom^-T?. 7^:^-^-^:/ (j^^ 

s s —Ma rtin periodinane) ^f^\j^^::Ltii^X^ybo 
10 [X^I3] 

it^m (3 i) JCt K^i^^-^^^S^^, it^m (4 i) ^#-5Xm-efeS„ 
[Xai4] 

it^m (4 i) ir^ti^tJ (5 i) ^Mm^^-ti:S^i{^:«J: t), -fk^ti (6 i) 
16 Sr#5XmT'fe5o iSiat;^^ CxaA2]^|^#0^#'T?SiS:^fT5 ri::6S-t?t 

So 

Cxai5] 

it-^m (6 i) (^R'^^Ei^^LT. it-^m (7 i) ^#SXST*$>5o M 

;^^Ao [xmAi3] kmm(D0k^xu.m^n^^tii^x^:bo 

20 [Xmi6] 

Sl-frofb^tj (7 i) (ORi;dSH(Z>;^^, (4 i) (O^R^ ^ i^mmX^X . 

it^m (7 i) ^^tsxa-T^feSo mw3mA(o cxmAi 3] 
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XgJI 



1j 




2J 



XgJ2 




H2N— nhr' 
5J 



XSJ4 



XSJ3 



EtO 
HO 



H2N 3j 




X@J5 



X1SJ6 




) \ ^N— 



8J 



XSJ7 





N 



9j 
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it^i^ (2 j) o^hy/w^^APTfc^LT. 'fb-a-i^ (3 j) ^#sxa-x?& 

[X^J3] 

10 it^m (3 j ) (D:^m^^mt\.x. it^m (4 j ) ^m?>jmxh^o mm 

I © [x@ I 2 ] i^ii(D^#T'Sj;S^^T 9 r ^ ^s-r*t §o 

[XSJ4] 

'fbl-a-'^ (4 j ) J^'fB'^tl (5 j ) ^HJS^i^:. {b-a-t^ (6 j ) ^#5X@Tfc 
15 [Xmj5] 

'fb-a-i^ (6 j) OR'-^^Jili^^LT. it^^ (7 j) ^#5Xa-r*fc:5o $^5^ 

:^mA(D [x@Ai3.] ^l^^<D^#-esj^:^ff 5r irja^TtSo 

CX@J6] 

{b-a-ife (6 j) <0:fy/W^^4/^m^:mm(D:^^T, fSljkVX, it-^m (8 j) 

20 ^#5x@-efe6o 

^migji. O'Cjii^^e)! 0 0'C"e^^fT5^^;a5-ct5„ 

25 [XSJ7] 

-fb-a-i^ (8 j) ©R'^^E^^LT. {b^i^ (9 j) ^#5Xm'Cfc5o 
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CX^Kl] 
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94 

it'^m (Ik) (2k) SrmmSiS:$*S;ii:l2:J;!9; ih^misk) 

^m^T-uvh^o mi^^mA(D ix.ua.21 t\^m(D^wx^K}t^n^ :i t^^ 
[xmK2i 

5 it^!^ (3 k) tjh^!^ (4 k) -fb-a^ti (5 k) 

hdrv':i:i5^>'#<^^liH^, ^fcJiM^j^-C. (3 k) *5j;t^ (4k) ^m^h. 2 
10 O'Cd^^ 2 0 0't;©MllT*S^S:^fTV\ 'fb-a-/^ (5 k) i;&S'X?#5o 
[xmK3] 

'fb-a^i^ (5k) (D^uMt\cX<0, ^t^m (6k) ^#5XaT*fe5„ 3^?t;^ 
[XmK4] 

15 it^m (6 k) (7 k) ih^m (8k) Sr#5Xm"T?fe 

[XSK5] 

Ib^i^ (8 k) (DR^^^Bt^mhX. it^m (9 k) ^#SXa'efe5o 
20 m\i^^flX\^^^WXff^^hi)^X^^o 

<DR!t^m^x\v^^j>^,i' h y ^^mo^M^m^x^g^^n^ r ^^asr-^So 

■ [x^Ke] 

{b-a^ife (9k) tit^e^ (lOk) ^g^^jiSJ^^, ib-a-i^ (Ilk) ^# 

5o 
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95 

[XaK7] 

it^m (1 1 k) (DR^'^mumhx. it-^m d 2 k) ^m^Mx-h^, 
w^ismAO) LIMA 13]^ mm(D0k¥txm.^.^ff ^tt t^x^ 




X^3 



ih-^m (1 1) bit-^m (2,1) ^mim\(o^^jx^m^^. ih-^m o o 
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96 

[X@L2] 

5 it^!^ (3 1) tih^m (4 1) ^^jS^ii:. fb^i^ (5 1) ^#SXmT' 
CX@L3] 

^t^m (5 1) ©R'^^IJ^^aLT. ^t^m (6 1) tr#:5XST*>So i^Jt 

:^i^A(D [xmAis] tmm<D^j^xR}t^n^:Li:f)^x^^o 

10 ^3t;^feM 



H 




[X^ 1 ] 

it^^ dm) ICit^^ (2m) ^SJ^iC^ii:, (3m) ^#6X@T'fc 

5o M5t:^&A© [X@A6] ^P#©^#T'fT5-^JdST't6„ 
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CX@M2] 

^t^m (3m) tit^^ (4m) ^Rlt^^^^s -fb^^ (5m) ^#5XaT'fc 
[XgM3] 

^(i'a'i^ (5m) (DR'^^^U^mVX. it^m (em) ^#5XaT*fe5o j^jt 

;^«feA(Z) [x@Ai3] tl^^©^#-esiS^fT5^^;:a5>c#5o 



wo 03/104229 
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11n 

[XigNl] 

it^m (In) \^T]}^}^T^>^m^^s (2n) ^#5XmT'fcSo 
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[iaN2] 

^^■^m (2n) ^^x2Mi:Lfj:f>^^. alTc-r^r ^^-J: it-^m (3n) ^ 

^ffiV^Sr ^^ST'tSo ^i£mii[{*2 Ot:;a^^> 1 5 0"CT*SjS^=fT5^:^^ST't 
[XaN3] 

^t-^m (4n) ^#SimT'&5o 
[XaN4] 

>fb^f^ (4n) if'fb-a^ (5n) ^SiS^ii:, >fb'g'#» (6 n) 
[X^NS] 

it^m (6n) (DTy/I^S^Eil^ii-T^b^tl (7n) ^#5XaT'fe6o 

1, 4-i^:t^^:^, 1, 2-:^?^? hdrV:iiiS'>', ^^(DmB'^. 2 0°C 

(7n) ^#Sri:d5T§5o 
[XmN6] 

^b-a-i^ (7n) ^i5^n/WbLT. -fb-a^ife (8n) ^#5Xm'T?fcSo 
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[X@N7] 

it-^m (8n) (9n) ^KJ^^'^'^^^lUz.^y) . it-^m (lOn) 

5 ^^SXmr-feSo mat^^^feA© [X@A 6 ] |Rl^<^^#T'SiS^fT ^^Lbi)^ 

-fb-a-i^ (lOn) ©RP3^jiJi^ttLT> -fk^i^ (lln) ^#5X^T&5o 

10 m:5^?feo 



wo 03/104229 
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[x@oi] 

^b-a-ti do) (D7i(.mmmitLx. it^m (20) ^mniux-h^o 

[X@0 2] 

(3o) ^#sxaT'fe5o 
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[X5^0 3] 

5 'fb-a^^ (3o) <DJi;^7^7V'^J[ra7K^u-c. >fb'a'i^ (4o) ^#§x@-efc 

So ^it^&c(D [xmci6] tmm<Dm^x^Rjt^^n^^tf)^'v^^o' 

CX@0 4] 

(.5o) ^#SX@T'fcSo 

- 5 0 °C^^ ^3 5 0 °CT*^JS^^T 5 - ^ :6S-C' t 6o 
[X@0 5] 

15 /ft:^^ (5o) ^m^L^"^. it-^^ (6o) ^#6X@-efc5o 

^ L-cfi> t - y 5 0 1:;?)^^ 1 0 0 "c.-c^t 5 ^ ^ ^s-e^ 

Cxm0 6] 

it^m (6o) (Dc^hp^vs^^PTK^bT. 'fb-a-i^ (7o) sr^sxm-c 

20 ^-So m^ti^^ifeHO [X^H 1 ] t mm(D^WXBL^^^"il 1>^X^ So 
[Xm0 7] 

'fb^tl (7o) (cim^itffi^*. 'fb-a-tl (8o) ^#SX@"CfcSo 



wo 03/104229 
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[X@P1] 

^h^m dp) ^^mvx. it^m (2p) ^#5x@-e$)5o 

[XSP2] 

^b^i^ (2p) t^b-a^i^ (3p) ^Eit^^^. i\:^m (4p) ^#§xm-efe, 

[X^PS] 

15 it-^m (4p) (^R'^^MiilMbT. 'fb-a-i^ (5p) Sr#sx@-efe5o 



wo 03/104229 PCT/JP03/07010 

104 

:^mA(0 CXjgAlS] i:ll#©^#t?Si;S:Srff5-i:a5t?#5o 



wo 03/104229 PCT/JP03/07010 
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[xmQ 1 ] 

ih^m (iq) ^MTk^mvx. (2<i) ^m^xux^h^o 

5 S^trfi. ox:i)^hioovxRj$:^^n^:^ti>^x^^o 

[xmQ2] 

[x@i 2] tmm<o^wxRjt^^no^ti)^x%^o 

[I@Q3] 

10 -fb^i^ (3q) \Z.mM<D^^r. ^l^i^/U:t^Z^iJ^\^^=^^l-T ^ J - h 
dr^x>^^;^/1^y7^) -BM . ;^'^Ji-^:^'r/^^lR}i;^^s (4 q) ^#5X 

t3 [5. 4. 0] -7-l>>'f•fey^^ffiV^5w^;65T't5„ mmthXit, 

[xaQ4] 

it^m (4q) lc:^^y'^7A^ h^ix.K^RiiS:^-^. 'fb-a-^^ cs q) ^#sx 

8 0°CX^^-^n^:iti!)^X%^o 
[xmQ5] 

'fb^i^ (5q) tit^S^ (6q) ^^i^^^"^, {b^g-i^ (7q) ^#SXmT*$> 
25 [X5gQ6] 

(7q) m^^^ffi^^s -fb^t) (8q) ^^xuxh^o mm:^m 



wo 03/104229 
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CXSQ7] 

{k^i^ (8q) (^R-^trE^S^^UT. it^m (9q) tr#5X@r*fc5o M 
1jmA(D [X^A 1 3 ] i |Rl1i(^^#-eSii&^^T 5. ^ i: -it^X-^ So 
5 [XjgQS] 

^fb-a^ti (7 q) ^TV^r^TiHiS^^^s ^l^-a-^J (1 0 q) ^#5X@-efeSo 
[xmQ9] 

10 \\:.^m (1 0 q) ©RP^^m^^LT. ^fb-a^i^ (1 1 q) ^#5X@T'&5o 




15 R"^ 

m^. RM4. wiB [13 ^(o'mhmnmxh^ 



wo 03/104229 



PCT/JP03/07010 



108 




c^cfj, RM*^ tufa [1] ^(D-^mtmMmx^h^ ; 




N- 



r13 



5 vrnt^^ti^^^M^-r^o T'^it. t-'fh^i^:fJ^V':^^;vm.-<y^:^^^:t^ 
o w 




N 




12 



T 



21 




N 



r22 




11 



N' 
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13 



■N 



N 



15 UTV^•ct5J;<. v^•ftl.^W^il*^^ 'feffil-^^^^l- J: «:) «9 . ^fc^iiS^ 



o 



X 
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m^i^. ^^^mi^m^<^^i^'Bi^. mum^^. s^M-it^^ .. 

m^^-'hfh^mmMs ^^n. w^Ms mmu m^mmi"^. ^^xy-m\^i^y> 
^mm. %im. mimmu ^mmmu. vummu ^mn. wmmm 
15 ^^^ffl-rsr^dST-t. --mz.mM^nn<Dmrh\.xm\^^^fi^^i^^u^ 

^mu ^m^. mk^m\fi:E^mk.fz.%. nm\^^'omu mmu 

20 ^0.^V±y4 m(DWim»^m;mW}^<yy-(^^. :;^^vyy. 
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10 h7;i5f>'h> ^ya^yy^, I: Kd ^i/T'n tVv-p? l: 

KP:3{^V'7'P tVV^7H3— TKy t'::^/Pt:°P y K>^> ^y 'f'Cl fc'l/^-iry 3 — 

yi^- 2Ky;^dE^v'cn^v>' . :/ciyi57 7Ky-^-. yirjv%yni}ii)i, ^«!ItLT 

m^i:ift. ^^m^m\^xmmmmk ^mtn^j^if^M^x, ^m\^i:^mmt 
5„ 'rti:t>ibmm\^hfc^mmir?>mmnt\.x^s mm^^. mmm^^^s 
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112 . 

$^^^:l^^^g^^:Ji£:c. pRmmk immk ^mmmm. ^^n. # 

xhx\f\ m^umm. mnu mmk ^>n5/:/^js hn-^^j. 

m.Am. mk m^m. wmm. $mmk mmi. ^mk ^^-y-^^nk 

mm(D^^mn. m^<DU&. ^m. mk i^m. ^■^mm'Momms.mmo 
15 Mci^mmm^^^fi:- ctMiI^^ t i)^x^ 

i^^mtim^o. mmomm. m^(Dnm. m^(D^m. -mms m^jt-^-rs 
m^^mf£m^^^m}^<mti:?>f>K m^mxtx^xiBhtcy). mo. o3- 

1 0 0 Omg. L<{^0. l-5 0 0mg. ^^JC0*U<«O. 1-10 
0 m g ^Sr 1 B 1 -mmi^^nxl^-^'tho ^^J<^^}*> MW 1 M g/k g 
20 - 3 0 0 0 /z g/k gT'fe!9^ &*b< fli^ 3 m g/k g - 1 0 0 0 /i g/k g 

26 
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mi^mi. 4- [1- (2-^^=-M -6-7^^7V-7-:^^y-6. 7- 

KP-iH->f [4. 5-d] t:-y ^-:;^y-2-^/p] 

5 a) 5-^^7l^-4-;^^y^4. 5 - v^l^ Kp^T ^ [4 . 5-d] try>?^ 

5-7«^>'^-3, 5--:?t KP'C ^i5^)/ [4, ,5-d] t'y i5^^;?y-4 
1. Og. 4-i;?^^/VT^y tfyi^vi 6ing, "^1^^;^- t -::^^;H . 6 

10 - t -1/^7^3 0 Omg©7" h7t Kp:77>^0. 5 m 1 ^^^;(JP^^MT 3 ^ 
^H-NMR(CDCl3) 

6 1. 72 (s, 9H) 3. 93 (s, 3H) 8. 38 (s, IH) 8. 54 (s, IH) 
15 b) 2-^PP-5-7^^7l>— 1. 5 -v^b KP>r C4. 5-d3 b°y 

^i;^y-4-;t>- 

[4, 5-d] t-:/^/i'3;;^-7'/vi. 68g*5 

^Xl-^-^^^VLxiz^^l/A. 1 5 gCDT" by Kn:7 7 3 0 Oml^l^iy ^ 
20 e?A^drf-;>i<^/l/i;?^/7i;?K8. 4ml (1. O^/V-x b7 1 Kp:77:/^?^) 

Lfc^. ^^S^^^lr 5 0 m 1 ^ -^Wl^ t - ^/i^a:— r;^ 2 0 m 1 T?5fe 

^tU ait^-t'i^ttJ-LfCo it^^^^ifeU tKI 0ml ^ t-T'f-^V';^^/!^^ 

-T^/V- 10ml Tii^i5fe?^U. ^^E^fb-a-i^ 1 . 0 3 g ^#fc„ 
25 iH-NMR(DMS0-d6) 

6 1.45 (s, 9H) 3.72 (s, 3H) 8.33 (s, IH) 
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c) 3- -2--^PP-5-^^;V-3. 5— ✓^bKP^^ . 

-r-/ r4. 5-d1 t:°y^>^y-4-;j->^ 

5-d] t^y i$^^^>'-4-;^y7. 7 2 g^T" h^t: Fn:77y4 0 Om Ud^ 

8 5g^^ox.. o°C^T-?^^Lfco Ty*v?:^>'^^vmi^-t-:^^/vi 2. 5 5 
EliJ^U Bm^'^^^^^^^y^ 0ml :^J:tJ«M;:7/v;^-n@|^5 Om 1 ^:6P 

1 smmmwi^fco. ^ft^m^mmmmu a?t^iim^^/^4 o om u^:^ 
10 ym^-r vv^j^s N-^rnm 2 o o m i x-m^vtco tks tri^m^^/V' 1 
0 omi -etttbUx^mi^-a-^^^ am-^iJ^^^^'^^'c^^b.^^jEMbfco 

(4 : 1) mm^m^Vs umit^ms. ? s g^#fco 

^H-NMR(CpCl3) 

15 fi 1.82 (t, J= 2.3Hz, 3H) 3.87 (s, 3H) 5.32 (q, J=2. 3Hz, 2H) 8.19 (s, IH) 

d) 4- [1- (2-Zf^=^/V) -6-^^7l^-7-;^^y-6. K 
vi-lH—{^Vy 14. 5-d] }f]}^z:^y-2-yCjVl l^^yZ^^'-l-:^ 

m.0(OW^m%r. 3- (2-7'f-::^/V') -2-j5'ni3-5-p«f'/V-3, 5- 
20 v^t Ko-r ^yy' [4, 5-d] t::'"y^^v^i/-4-;t>'l. 183g.^m;«^y 
^Ao. 8 2 9 st\f^yi^y-i-:^^^^>'^. t- 3/^71^^;^ T^/^l. 3 9 

5 g {311 -7^^71—2 -fp y k:/ 5m 1 ^^wx.. 1 3 cc-eei^^ipfiuybo . 

Si^i:lK^?^*Pl-> :?K5 Om 1 ^^IP^> l^^oi^/H 0 Om 1 -ttSffibfCo «® 
^tK 5 0 m 1 -T? 2 4l[>fb-f- h y AOlSfPTK^ 5 0ml t?|lHJ!fe?5fe^^U^ 

^-KxmmU (1:4) ^W^»"®<3: 9 ^ ^E^fb-a-^^ 1 . 
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9 1 6 g ^WCo 
*H-NMR(CDCl3) 

5 1.52 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.38-3.42 (m, 4H). 3. 61-3. 64 (m, .4H) 

3.85 (s, 3H) 5.09 (q, J=2.3Hz, 2H) 8.13 (s, IH) 

5 m^m2. 4- [7- -2. e-t^^pp-yn-T'y y- 

a) 7- (2--^^:=^^ -3-^^/V-3. 7 h^x^-:^]} y- 2 , 

a-T^^/V-^^ef-^-^^^CCAS No. 1 0 7 6-2 2-8] 1 0 0 g> N, N 
10 -^^^ ^/Psi^^l'Ar ^ K 1 0 0 0 m 1 OBi^m^^ 1 --fn^- 2 -^^V 5 5 . 
3 m 1 . m^^mW-fl y !> A 8 4 . 9 g ^jJOx. mt^lT 1 8 NF^^#bfCo Wi^s 
. ?^IC1 0 0 0 m 1 ©tK^ItAPx.. mi? 1 a^efc^i^^^SU. #f>tb 

f::fi^@#:Sr7K. t -:/^/V'^f-/V':n^x/Hc:Ti5fe#L. ^^E^b-^-i^^ 1 1 2g 

15 ^H-NMR(DMS0-d6) 

5 1. 82 ( t , J=2. 2Hz, 3H) 3. 34 (s, 3H) 5. 06 (q, J=2. 2Hz, 2H) 8. 12 (s, IH) 11. 16 
(br.s, IH) 

b) 7- (2-:/^ri7i^) -8-^PP-3-p<^/l^-3. r-i^bKPT^yv 

-2. 6-i;?;e-:>^ 

20 7- (2-:/=^=/!^) -3 -^^71^-3, 7-i^fc Knyy >'-2, B-v'::^ 
yi 1 2 g^N, N-v?^'^/l^/J>/WAT$ K2 2 0 Om 1 N-jJ' a p a 

^Ni5^si-r ^ K 7 5 . 3 g ^mtl. ^m^x 5 ^^m#L/c„ mM\^ 2200m 

25 iH-NMR(DMS0-d6) 

6 1.78 (t, J=2.0Hz,3H) 3.30 (s, 3H) 5.06 (q, J=2.0Hz, 2H) 11.34 (br.s, 



wo 03/104229 



116 



. PCT/JP03/07010 



IH) 

c) 7- -2. 6. 8-hy^PP-7H-7^y^^ 

2, 6-i;^;f>'2. 5 2 g, ;r=¥iX:te'fby ^-1 0 Om 1 O^I-a-i^Irl 2 0°C{;iT 

Wi^^^'iLTh. n^'^^'f'Mz.xm^s #^tt:fe^^^7Ks ll?P:^:S7klJ:T«fe^^ ; 
10 : -^=ari^:/= 1 : 3) IclTJlt^KUs ^^IB^b-a^i^Sr 2 . 4 Og # 

^H-NMRCCDClg) 

6 1.82 (t, J=2.4Hz,3H) 5.21 (q, J=2. 4Hz. 2H) 

d) 4- [7- (2-:/^^7W) -2. 6-i^^Pn-7H-7'y :x-8-^ 

7- (2~:/^::i;I^) -2, 6, 8- hy ^nt2-7H-j/y :/2. 4g. ^ 
^^.':^^y IJ^AI. 4 6g> if^yi^V-l-;!^/^^!?^^ t -:/^/V3:;^7" 
/V'2. 4 3 g,r-fe by 71^4 5ml<^^i'a'i^^^aT'2^rpl2 O^S^LfCo 

$^l<:^m7Km':^hy ^J'-^O. 7 3g. if^yv^v-i-:^?/^^!^^^ t 

^H-NMR(DMS0-d6) 

25 5 1. 42 (s, 9H) 1. 83 (t, J=2Hz, 3H) 3. 48-3. 55 (m, 4H) 3. 57-3. 63 (m, 4H) 4. 89 
(q, J=2H2, .2H) 
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7_^^.;^yV,j^f-y<^^^8. 6 6 gSrN, .N-i^^^>'l^*:/^«^T^ K3 0 Om 

10 m^htio mmm^^Ti^^^'^^^^y^'^'^^i^^^ ^^^^ ^^iii*b:rc„ 

1 J: 9 X ^IB^fb-a-'^ 2 . 6 6 g ^#fCo 

^H-NMRCCDCla) 

8 1.18 (s, 9H) 5.45 (s, 2H) 6.06 (s, 2H) 7.34-7.39 (m, 5H) 7.58 (s, IH) 8.18 
15 (s, IH). 

b) 2. 2-v^7<9^7V7^Pt:°;^>^^ [ 7 1 -7^ ^/I^- 2 . 6- 
2. 6. 7— r h7b KPT'y pt ^/V-J^^-T"/^ 
2, 2-v?;^^/V':/Pt:'';^>'M [7 -^^--^^/l^- 2, 6-v?;t=¥y- l, 2, 
6^ 7— 7- l^yt KP:/y >^^;V^^X>'^2: 6 6g^N, N- 

20 i^7«^/i'*/V'i=^T5 K3 OmUz:^j|?L. !i7j^l. 6 g. 3 i^'fbp^ ^/v- 

imi^][jpx:> ^?a-ei!^^Wtyt„ Ri;r>^^i^m^^/^t?#iRL. tKx in-. 

h /Vai ^'t? h V W-^y 3 y i^E^b-^i^ 2 . 1 6 g ^#fCo 
^H-NMRCCDClj) 

25 6 1.18 (s, 9H) 3.41 (s, 3H) 5.49 (s, 2H) 6.11 (s, 2H) 7. 26-7. 39 (m, 5H) 7.57 
(s, IH). 
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2, 2-i^p<f'/V7'iat:';t:/^ [7 -^y-^^^w- 1 2, 6-i^;t 

2, 6, 7-7" h7t: Kt^l/y ^--S-'f^V] 7<5^7W:i^^x>'^2. 3 
5 4 9 g Jlril^l 0 Om UJi^^iU .1 O^/oz-^^i^^^A^^ 1 g ^:&Px.^. 7K^#ffl 

8 7 1 g ^^fto 
»H-NMR(CDCl3) 

6 1.19 (s, 9H) 3.48 (s, 3H) 6.17 (s, 2H) 7.83 (s, IH). 
10 d) 2, 2-'^>^^;l^':^X2}f±ym 17- (2-^ pp 7j^:^;V-) -1-^ 

f7V-2. 6-v^;^=3ry-l. 2. 6. 7 -t" h7 t: Kp^ y 3 --T/v] 7^ 

2, 2-v?p«^7V':/nt°;^-ym [l-p«^;V-2, 6— ':^::r^y-l, 2, 
6, 7-7" h^fc Kn:7"y ^'-S— f/V] p«f-/V:3^:^X/lfl. 60g. 2-^n 
15 o7ain;V'7]?py^l. 8 3 g^ i^mil (I I) 1. 5g^N, N-i^^^;^ ^;VJJ^ 
;VAT ^ K 3 0 m 1 k^MM V^}^]} V^y3ml ^M:k.Mm^X 3 0 mW:^ \^tc^ 

SiiS:^^i^y*y^^^3fe:»bfc^x3-h;;?7 7A{2:r53gU 

20 5^^^v'y;&y^i^:^7A>^n^hi^7y^-l^TflMb. ^'^f-y-f^m^f-/^ 
(3 : 2) ^m:$^iil<t X mmit'^<^7 2 4mg^mtCo 

e) 4- r7- (2-^PP7cn;:i/U-) -3- (2. 2 ^^VT^P 1^^^ 
-l-^^>'W-2. 6--:^;t'^y-2. 3. 6. 7-7"h7t: 
Kn-IH-T'y >^-8-^/V] l-:»7Vi^VM t-y'^/t^J^;^ 

25 z^?k 

2, 2-i^;^^7V':ftt\f:tym [7- (2-^ni3 7ai5i>'V) -l-^'9^>'^ 
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-2, Q-i^:^^y-l, 2, 6, 7-X h^t Kn:7^!Ji^-3— r/l^] ^^>'V 
ji^X/V-? 2 4mg^N, N-v^^^/V^/l^^T^ Kl SmUJl^^L, N-^ 

5 ^?K^#^U 2, 2-;^p<^/vynt';e-y^ [8-i5^nn-7- (2 

->^D0 73i::^/V) - l-p«5^>'V-2, e-i^^^'Sry-l, 2, 6, T-T^h^ 
t Fnyy >'-3^/V'3 ^f-/VJ^;^X>'^7 6 4nig^#fc:o ^ t>(^^l::''-^7 
y_ 1 -;5;/v#>'^ t -7'^/V3i;;^x>'^4 g ir^i-a-U 15 0° Ctcin^bfCo 

f) 4- [7- (2-^pp73i^/V-) - 1 -p^^/t^-2. 6-i^:t^y-2. 

15 >^ \--f'f-)V:s^7.'r)V 

4_ [7_ (^<i-^xixiya:.z=.}V) -3- (2, 2-i^7(^7^7'Pt:°:^-^/^;^ 
dev'p^^/V) -l-7«^>'t'-2, 6-v^:r^y-2, 3, 6, 7-xf7tKo 

^p<^y-/H O.ml, T'hyl: Kn7^V2 Om UJi^iiPfU^ 7K^'^b•:^ h P 
20 A 2 0 0 m g ^^inx.. M?Ml-TJ^^^#LfCo ^fS^ltl- 1 N-:fe^^iP;i> 1^^ 

mi^fCo BWi^^^-y'Mmmi^. 6iiU ^fB'ft:'a'i^4 5 Omgtr#fc:o 
'H-NMR(DMSO-d«) 

S 1.35 (s, 9H) 3.04 (s, 3H) 3.06-3.12 (m. 4H) 3.17-3.22 (m, 4H) 7.48 (dt, 
25 J=1.6, 7.6Hz, IH) 7.53 (dt, J=2.0, 7. 6Hz. IH) 7.63 (dd. J=2.0, 8.0Hz, IH) 
7.65 (dd, J=1.6, 8.0Hz, IH). . 
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■1 fly 


g) 


4— [2 — ^ 


-7- (2-tJ'nn:73i:i:^yl<') - 1 '^^/V- 6 


y- 


6. 7-i;?fc Kn- 




t - 




-1), *5j;t;? 


4- 


[2. e-v^i^nn 


-7- (2-i:'Pn7ccc:i/^) -7H-:/yy-8-^ 



5 aA \f:^JV'^y-\-fi)V^i^^ x-':f^?v:^:^7-)\' (g-2) 

^^»#bfCo ^^SM^^g^U ^m^xh^t Kn:7 7:/lmUc^i!^Lfc„ 



10 ;i©t>(^^:Z^^i;?- t-l/^/l'S Omg, 7" Kn^y^'lml ^ ^^tK 
^•^MJ 1 0 Omg, tKO. 5m 1 ^atc:T3^^»# 

7-<-{;iT»L. (3 : 2) ^ttJ:9-®J; 4- [2, 

15 6-v^^nn-7- (2-:^i3a73::=>'W) -7H-7'!JV-8-^/l'] tf^7 
. "i^V- 1 -;^>'^;^V^ t -l/^/l^J^;^-?"/!^ 1 6 m g ^drf-:/-@^^:n^^V 
(1 : 9) ^m^liJ; !5 s 4- C2-j{^ni3-7- (2 -iJ' P I3:7a:=>^l') -1 
-p«.f-/V-6~;^^y-6, 7-v^t Kn- IH-T^y >'-8-'f/^] fc°^7v^ 

20 h) [7- (2-:^Pp:7 3i::^/I^) — i ^^y- q -;t=3r y- 8 - 

-6. 7--x'fc: Kp- IH-T'y >--2-^/V-;f^i^3 g^^J^ 

f-zv j:x ^/v h y yjvir n WlkM. 

4- [2-i5^Pn-7- zs^=^}V) - 1 ^/U— 6 -;^-dr y- 

6, 7-i^i: Kn- iH-:/y >'-8-'<>'H f^^i^:/- 1 -:3?7/vxl?>'m t 
25 -:/^/^ct:;;^7^/V' 1 0 m g , ^ y /l^^a^^/V-oi^^X/W 1 0 m g ^N-7« ^/V' 
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mmmwhtco Rmm^mk^'^Mmmu iN-mmx-m^u 4- C7- 
( 2 - ^ n p :7 ^yv) - 2 -31 h :ari/;i;/W>^'c:^/^;;« b ^i^- 1 - ^ ^/V- 6 - 

>fb'g*i!l2. 1 lmg%#fCo 
MS Ve (ESI) 447(Mir-CF3C00H) 

mm2. [7- (2-i^PP73i^>>l^) - 1 -^^/l^-6-:^^y-8- (b' 
10 ^yi^'^^-i-^/v) -6. 7-i^b Kp-lH-:/y >--2->f>^i>-;^^->] @^ 

4- [7— (2— :J'nn73i:::i7V') - 2 — a:- h'SrVJ^/^Jj^^/^P^ 1 — 

-l-:5&/V5^V^ t -l/^/VcJ^x^T/H 6mg^<?< ^y^/V'O. 4mK 5N 
15 -TKi^'fb':^ h y J^i^UW. 0 . 1ml Sritl;tx ^m^^^T 2 ^^^M t:/fco RiiS?^ . 

KXrnU ^IB'Tb-a-*^ 2 . 4 5 m g Sr#:rCo 
20 MS Ve (ESI) 419 (MH'-CFaCOOH) 

lljfe^3. 7-(2-^PP7a:=.;V)-2--:^:^P:/'^/V-;^^'>^ -8-(t:°^7 

a) 2. 2-^P:^^jVyxi\f:tym f 7 3 - ( 2 . 2-v^^^/V 
ypb°;t::^7V;^^v-7^^/i^)-2. 6 -S^:^=3ry- 2. 3. 6. 7 -xh7t^KP 

25 T'yy-i-^/i^] ^'^f^ ^^y^'Dv 

7_^y,^^VdriJ-yf-y 9. 54g^N, N-i^7< f-^V^^^/^AT^ K2 5 0 m 
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1 \zmMU^M:^ V ^J>>17 g, iJ^nn^^/l'tV^W-M 4. 2inl ^^Rx.. 

5 m^mi: 9 . mmit-^^ 12; 8 g ^#fc„ 

b) 2. 2-i;^;^^/V7'Ptf:t^^^ [3 -(2. 2 -i^y^^/v:^^^:t=^^V:t 

2, 2-v?^^/V7'Pfc:'';^:/^ [7-^i/-:^/^-3-(2, 2-v^7<^>'V7't3 
10 lf;i-c:i/V;t^->'^^/V')-2, 6-i^:^^y-2, 3, 6, 7-7"h7fcKo7"y 

c) 2. 2-v^;'t^/I^7'Pt:°;^^^ [ 7 - ( 2 p p :7rnn/V) - 3 - ( 2 . 
2-e^7<^>^V7^Pt':^:=^>^^-:^=^V;^^>^^) -2. 6-v^:^^y-2. 3. 6. 7 

15 — r KPT^y V- 1 --i'/^'^] p<^/V3^;^7"/v- 

2, 2--;?^^/V'7'Pt:'';r>'m [3 -(2, 2-';^;^^/W7^Pt:°:t^/^:^=^^>' 
;^f-M -2, 6-Z?:t'^y-2, 3, 6, 7 — r h 9 t KP:/y ^- 1 -'1'>'^3 

^H-NMRCCDClg) 

20 8 1.16 (s, 9H) 1.22 (s, 9H) 5.99 (s, 2H) 6.19 (s, 2H) 7.42-7.52 (m, 3H) 
7.58-7.61 (m, IH) 7.73 (s, IH) . 

d) 4- [7- {2-r-^vinyai:=-;U) -1. 3-}f:^- (2. 2— 
vie:t:^M^iy>^i^M -2. 6 - v^i^^^r 2 . 3. 6. 7— T^h^bKP 

- 1 H-:/y 8 -^71-] b'^yi^^^- 1 -:»/i^:^yWt t -:/^/1/j^:^x/v- 
25 2 , 2-i^7<5^;^7'P t:'';^-^/^ [7- ( 2 -iJ' p p :7a:c:^7V) -3- (2, 
2-o?;^^/V7'nl^;^ci/V';t-'3E^V7«^7V) -2, 6 2, 3, 6, 7 
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-T^h^fc KPT^y V-l-^/W] p«^/^:c;^7^/^S^fflV^T^^S^Jl e) 
^H-NMR(CDCl3) 

8 1. 16 (s, 9H) 1. 23 (s, 9H) 1. 44 (s, 9H) 3. 20-3. 35 (m, 4H) 3. 32-3. 37 (m, 
5 4H) 5.92 (s, 2H) 6.09 (s, 2H) 7.41-7.49 (m, 2H) 7.52-7.57 (m, 2H) 
e) 4_ [-7- (2-^^^y:r.c=.;V) -1- (2. 2 -i^;^ ^/VT'P If 
-2. 6-i^;^^y-2. 3. 6. 7 -7^ h 7 b Kp - 1 

4_ [7_ (2-^or3:7 3i::^.'V') -1, (2, 2 ^/^^^'P 

10 ii':t=^J'\^:i'^^^:^'^M -2, 6-i?:t^y-2, 3, 6, 7-xh7fcKP- 
1 li-y]} 8 — r^'V)] tr^yi^:/- 1 t ->^'^7W:ii;^7">'V'2 . 

227g^7"h9tKi3 7^>'10mls ;^^/^A^2 0ml lJ:^j!l?b.' 1, 8 
-i^T1f tf^Xi^n [5, 4, 0] ^^^^^t'^;^- 7— 3iyo. 5 1 8 m 1 ^ 

15 -a^i^ 1 . 0 2 5 g ^#fCo 
^H-NMRCCDClg) 

5 1. 16 (s, 9H) 1. 44 (s, 9H) 3. 22-3. 24 (m, 4H) 3. 33-3. 35 (m, 4H) 5. 90 (s, 
2H) 7.43-7.47 (m. 2H) 7.51-7.57 (m, 2H) 8.71 (br, IH) 
f) 7-(2-;g^PP73in/V)-2-v-^P::^^7V-^'ar->-8- (fc°-^7v^:^- 
20 l->r;l^) -1. 7--:^t: KPT^y >--6-;^>- 

4_ [7_ (2 0 13:731=1/1') -1- (2, 2-i:^;^^Jl^Zfx2\i':t=^Jl^:i- 
^^y^f-zv) -2, e-''J:t^y-2, 3, 6, 7-^h7t KP-lH-T^y 

25 u ;^^;i&y •^A2 0mg^inx.> 5 0- cKxm^mwvtco E}i:M\mm=^ 
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^^m^ (0. i%hvy7v:tx:immt^) ^b^^tco) \^xmmummit^m 

5 1 . 8 9 m g ^^tCo 

MS (ESI) 375(MH*-CF3C00H) 

mmm4. 2- c?- (2-7^^^/^-) -i-;><5^/v-6-:^^y-8- (t- 

-6. KP-lH-7'!;:x-2-W^/V:^^ix] y 

10 a) 2. 2-i;^7t^7l^7^Ptf:^:^M [7- (2->^^c^7V) -l-7t^/V-2. 
it 

2, 2-v?;^^/vyp t"';^^/^ [l-p«^7^-2, 6--$^:t'3E^y-l,- 2, 
6, 7-7" FnT'y V-a-^/l'] ;^^;l'J^P^7'>'H . 8 7 1g^N, N 

15 -i:^?^^7l^^7VJ:>.r^\^30mlKmMU ^M:^V^J>>1. 5g. 2-zf'f-=^ 
^VT'n-^-r KO. 7ml^iP;t. ^mi-T«»#bfco 

mB^^i^tco n^^^y^)'^^7^:^yj^^'^-^y^yy^-^^xmuv. 

^^"fl^-mW-^^f-f^ (3 : 2) ^ffi^)-®.}; ^ ^IB'fb'^i^ 2 . 1 2 g ^W^o 
20 b) 7- (2-:/^^/l^) -l-ptf->^t^-3. 7-i^ll KPyy-^-2. 6 

2, 2-i^;^^7Vyo t:';^-^^ [7- (2-:/^:=^/^) -l-P«^/V'-2, 
2, 6, 7-xh7l:: F^T^y 3 — f/^] p^f^^Voi^r 

25 'H-NMR(CDCl3) 

6 1.91 (t, J=2.4Hz, 3H) 3.39 (s, 3H) 5.10 (s, 2H) 7.93 (s, IH) 10.62 (s, 
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IH). 

4- [7- -1-^^/1.-2, 6-i^:t^V-9., a , 

5 7- (2-:/^::z/^) -l-^^;p_3, Knyy >--2. 6->:?;^ 

'H-NMRCCDClj) 

5 1. 48 (s, 9H) 1. 83 (t, J=2. 4Hz. 3H) 3. 37 (s. 3H) 3. 37-3. 39 (m, 4H) 3. 58-3. 60 

(m, 4H) 4.87 (s, 2H) 9.68 (s, IH). 

10 Al 2- [7- {^-zr^z^AA -l-^^7l.-6-;t-^y-8- ftf^^^-J? 

>--l- ^/V) -6. 7— KP-lH-7^y>--2->r/l.;^j^iXl 

Wm.:^ ^71/ j:^ x/W K U 7>^l^;^ P §feg^:fi^ 

4- [7- (2-:/^ri/l.) -1-^^;L-2, 6-i^;t^y-2, 3, 6, 

16 -:^^/^^^7^>'l^8mg,2-yn^7cc:=>r^g^^^^/l.ai;;^7-^^l Omg^SrN, 
N-^:;^p{'9-/PxlN/VAT^ KO. 2ml {^^^U P iJ^ A 1 0 m g ^iP;t, 

5 0° CfCT«|:^^#tfe„ SiS:^lC@^^a:^/P^in;t. 7k. lN-:^m{3T?5fe 

i^lB^i«ji^^i|s:i5'n-^'h>}^^:7^- (T-fe h ^ h y /P-7K^^®)^B (o. l%h 

MS (ESI) 451(llfflr-CF3C00H) 

^W5. 7- (2-:/^=/W) - 2 -->^p^dr->^l.^^>>- 1-^^71^- 

8- (t:°^^ 1 - ^yi^) -1. KPi/y >--6-;^:y KU^^i. 
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MS n/e (ESI) 385 (MT-CFaCOOH) 

^mme. 7- (2-Zff-=^M -2- i2--fh^-» 

mmm. 

MS (ESI) 359(MH*-CF3C00H) 
10 :i'vi^'^M. 

||^SM4d){;I$5V^T^ 2-7'n^7cnr^/Vi^^7^^/Va^;^-r>'KDf^fc>«9 JciT'n " • 
MS Ve (ESI) 371 (Mir-CFaCOOH) 

^»J8. 2- [7- (2-^^::^M -l-?i'f^;V-6-:t^y-8- (b° 

15 ^9i^y-i-4M -6. 7--:;^fc Kp- iH-::^y y-2-^/w:^^-s/] 

MS Ve (ESI) 417(MH*-GF3C00H) 

20 MM^i9. 2- [7- (2-:/5=-^;V) - 1 -^^/V— 6 -:t=3ry- 8 - i\f ■ 
-<yi^y-l-^ju) -6. 7-i^\i\^n-lH--:f])'y-2-4^^:t^i^'] -f 

:/p^>^p f;^->'M^^7i'Sr^V\rllii^il4 |^#l3i^SL, ;^|B h y ^^/v^tp 
25 M:^^#fCo ^(^^(D^NH~->>'y:3&yVW (T $ 7 ^tl^fcixy 
;^7y/l': S±^xy VT'fb^lS NH-DM2 0 3 5) ^ffiV>f ^ P-^ hi5^7 7^ 
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MS' m/e (ESI) 404 (MIT) 

mmmio. 2- C7- (2-y^ri;i^) -i-p<^/v-6-;^^y-8- (t^ 

^yv^>--l— -6. 7--:^t: Kp- IH-yy :^-2-^/l^;^^-:/] 

4- [7- (2-zf^=^M -l-p<^/^-2, 6--:?:t^y-2, 3, 6, 
7— 7" b7t Kn- lH-:/y >^-8— T/V-] t:°^7-i^y- 1 t 
-:/f'7V3iy^7'/V'8mg, 2-yp*7'Pt':^-:^i^3i^;V3i;^7'7H OmgSrN, 
N-v?7^^/W-J^/^AT^ KO. 2mU;i^jii?L. ^^:^y Omg^>tJPx.x 
10 5 0° Cle:T}^^^#Lfc:„ RFtM\mWt=^'^^i^^M:k.. tK^ 1 N-igmJsTJ5fc 
^tU ^^l^ii^U 4- [7- (2-:/^::i/V) - 2 - ( 1 -;«7/Wi?=3r>-^ 
h^^E^i^)- l-^^/V-6-;^-dE-y-6, 7-i^\i \^X2-lH-Zf]}y-8-4 

-^v-o. 4mUJ:^^^U 5N-7Km^b"^hy i^AtK^^O. 1 m 1 ^:6Px:. ^ 
15 mz.X 3 ^ra^^^UfCo IN-:^^^*!!;^. f^^^^/Vl-Tttffl ^tm^^^ifl 

(r-feh=hy/^-7K5^^1!i*i (0. i%hy :7/v;^-p@im^Jt) 

^fflV^l^Co) l-T)ft3^L. ^m-a-^a. 3 7mg^#fCo 
MS Ve (ESI) 375(MFr-CF3C00H) 

7i^y-l-^/V-) -1. 7-i^t: KpT^U ^^-6 -:ty b U 7>>V^P§^^jt 
a) 4- C7- (2-:/^::^/^) - 2 P P - 1 -p^ ^/V- 6 -^^-^y- 6 . 

(a-1) . *5j;t;? 

25 4- [7- (2->^'^::^/V) -2. 6 — P P - 7 U 8 — b° 

1 t (a~2) 
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4- [7- (2->^^n/P) _i_p{^,i._2, 6-i:^:t^y-2, 3, 6, 

-T'f^/I^J^^-r/l-S. 127 g^:i-^i^^tVy7 5ml\Z.mMU 120*C{c: 
X^^mWLfCo KJt^m^mWU a^SSrx hyfc Knyy ^5 Om 1 f^l^^b 

hye^Aioog. 7fc2oomi (Dii«?^tf'{^^#\^Mj;^T 1 f^mmw 

7^-{CTftML. -.=arf-:/-@^M^^/^ (1:1) ^m^^-M-t^^ 4- [7- 
10 i2-:f^=^M -2, 6-i:^^V2X2-7H-^V>-8-yC^^l \f^^i^:y- 

l-:^jU:^:^m t-^^jV:^7s'r?Vl. 3 48 g C'H-NMRCCDClj) 5 1. 50 (s, 

9H) 1.87 (t, J=2.4Hz. 3H) 3.64 (m, 8H) 4.81 (q, J=2.4Hz. 2H)] ^d^f- 
(1:9) ^iH^]iiJ:«9. 4- [7- (2-:/^^/!^) -2-i^. 

DP-l-^^7^_6-;^-dE-y-6, 7-i;?b Kn- iH-yy y- 8-^/1^] 
15 \^-<yx^^^-l-^)V^.l^m ^^-f^,^:^^^,^ PH-NMR(CDCl3) « 1^49 (s. 

9H) 1.83 (t, J=2.4Hz, 3H) 3.42-3.44 (m, 4H) 3.59-3.62 (m, 4H). 3. 73 (s, 3H) 

4.93 (q. J=2.4Hz, 2H)] 1. 2 3 8 g#fCo 

-b) 7- {2--7^^=^;V) -2-^ hd^>>--i-^^/v-8- {\f^yi;>i^- 

1-4 M - 1. .7--:^ii Fpyy y-6-;j->- hV'7/u:i-x:immm 

20 4- [7- (2-:7'^c:i/V) -2-;J^nn-l-p<^/V-6-;^-d^y-6, 7 
Kn-lH-7-y ^-8— f/P] t'-<7i;?:^-l-;&7V3j<y^ t-:/f- 
>"^^^7^>'l^8mgSr^i5^y-/V0. 2ml{zmmU 7K*'^b•:^ h y 5^ i^ 1 0 m g 
lrtiD;t. ^iCTl^^^^LfCo SJ;£;?^{e:iN-it^^^)P^, m^^^f-M^X 

h y yji^:i-umm^^) ^m^tc.) i^xmmu^m^t^m i . 7 2mg s:#ybo 
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MS (ESI) 317(MIf-CF3C00H) 

^i^^X^ti-^h^yy^-mUU (2 0:1) ^ffi^ 

iH-NMR(CDCl3) 

S 1.42 (t, J=7.2Hz, 3H) 1.82 (t, J=2. 4Hz, 3H) 3.02-3.06 (m, 4H) 3.40-3.42 
10 (m, 4H) 3.46 (s, 3H) 4.51 (q, J=7.2Hz, 2H) 4.90 (q, J=2.4Hz, 2H). 
MS (ESI) 331 (MH*) 

lljfeMl3. [7- {2--:f^^M -l-7^^7V-6-;^^y-8- (b' 
y^J^v-x-A M -6. 7-i^fc Kp-lH-:/y>^-2->r>^v;^'¥->-] 

15 ^liMl4. [7- (2-:/^^/V) -l-7^^/V-6-;r:3ry-8- (b*^ 
7i^>^-l-^7V) -6. 7-i^b KP- IH-T'y >^-2-^7i^;^^-:^] 
4- [7- (2-:/'5^r:i/V') - 2 -rJ' n n - 1 ^;V'- 6 6 , 7 

Kn- iH-T^y >^-8-^7v] t:°^y v^y- 1 t-zf^f- 

20 ffiV\-C^m^Jl 1 ^lRl#(^:MaU [7- (2->^^^/l') -l-^^>'V-6-:^- 
df^y-S- (t°^7v^>'- l-'Y/^) -6, 7-i^fc Kn-iH-:/y i^-2- 
-r i/] g^^^^/vnij^^x/i' h y :77V;e-ni^^4t ^ , C 7 - ( 2 -i/^^/w) 
-l-7«^>'^-6-;t-=3^y-8- {X^y^-^y-l->{)V) -6, 7-v^l:Kn 
- 1 H-:/y 2 --r>'V:e-=3r'>] h y [MS Ve (ESI) 

25 SeKMir-CFaCOGH)] ^#fCo [7- (2-7'^^/l') - \- ^-ir^V - 
8- (tr^^i^^'-l-^/V) -6, 7-i^t Kia-IH-T'y y-2-^f/l':^ 
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^x2^hi^yy^-mWiU ^-f^ (20 : 1) m^i^n^'o 

;V) -6, 7-v?fc Kn-IH-T'y V-2--f>'V;^^-iX] @^^rc^/ka^;^7^7V 
5 PH-NMRCCDClj) 6 1.29 (t, J=7.2Hz, 3H) 1.83 (t, J=2.4Hz, 3H) 3.02-3.06 (m, 
4H) 3. 38-3. 41 (m, 4H) 3. 55 (s, 3H) 4. 22 (q, J=7. 2H2, 2H) 4. 90 (q, J=2. 4Hz, 
2H) 5.03 (s, 2H) ;MS /z/e (ESI) 389(14^)] ^#fcio 

^ife^JlS. 7- (2-y^ri;t.) -2- (2-^ h^-ycnhdrV) -1-^ 
(fc:°^7i^:/-l-^7l-) -1. 7-i<^fc FPT'y >--6-;f >^ h 
10 y 7>yl^;^Pg^^li 

MS Ve (ESI) 361(Mr-CF3C00H) 

U^mi 6. 1- [7 - (2-7^^^/^ -l-p<^7l^-6-;t^y-8- (fc:° 
15 ^y-^^:/- 1 -^/V) -6. 7-t^fc Kp- iH-:/y >^-2->f/V:e^^'>-] 

20 \^X^n-^Y^yy^-mU\^. SI^J^^/l'-p? ^ /-^V- (20:1) ^m^^-pi. 
1H-NMR(CDC13) 

6 1. 19 (t, J=7. 2Hz, 3H) 1. 39-1. 42 (m, 2H) 1. 67-1. 71 (m, 2H) 1. 83 (t, J=2. 4Hz, 
3H) 3. 02-3. 05 (m, 4H) 3. 37-3. 40 (m, 4H) 3. 49 (s, 3H) 4. 14 (q, J=7. 2Hz, 2H) 
25 4.90 (q. J=2.4Hz, 2H) 
MS a/e (ESI) 415(Mr) 
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mmmi ?. i- [?- (2-^^=^^^) -i-T^^/i^-e-^^y-s- (if 

4- [7- (2->^^:^>'V) -2-i^T3n- l-7«^/V-6-:^-dry-6, 7 

5 -i^^fc Kp-iH-T^y f/v-] fc''^7-^>'-i-;i&/^3^>m t-:/^ 

2 0mg^N-y^/Vt''ny K:^0. 2mUC^j!iU ymiti- h V ^ 1 Om 

mmvfco ^mmmmu 4- [7- (2-^^-=^;^) -2- n-c^^h^-y 

10 :«;7UxKiiyv->'^ n y a if/p;^^^/) ^/v- 6 -;e-dr y - 6 , 7 - t K 

/V6 3mg^#:fe„ rotsO^J^^J'y— /^O. 4ml, 5 N-TK^^ffc":?- h U iJ^Jn 

7jc^o. 1 m 1 Kmmu 5 0° cizxm^mwvfc, Ejtm^ i n-:^^^, 
m^s mm^^7i^\^x^mvtco ^mm^^mu 4 - i7- i2--:r^=-}V) 

15 - 2 - ( 1 -^fVi^^'t/v^ P -fxi yfA^ir^V) - 1 ^/i^- 6 -ir^V- 6 , 

<5^/Vai;;^7-/V.2 2 m g ^#1/^0 ^.(O'hO^ 1 1 m g ^ h y y ?Virximk\cM^\^. 

(0. l%hy7;U:tP|^M^W) ^ffiVNfCo) t^Ti^MU ^fB^fb-a-*^ 1 . 
20 6 4 m g ^#:fe„ 

MS Ve (ESI) 387(Mir-CF3C00H) 

Hife^jli 8. 1- [7- (2-::^^^/i^) -i-;><^/u-6-;e-^y-8- (tf 
^y-J'V~\-^)V) -6. 7-i^b Kp-lH-7^y y-2-^;i>-:t^->] 

25 4- [7- (2-^^=/V) -2- (l-;(;7W#drt^^/iJ7p:/PtVV';^-dE^'y) 
-l-p«5^/P-6-:^-dry-6, 7 -t^b: Kp - 1 H-T'y 8 ^^/V] If^ 
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mU^l^jSIL. h y :i^^>'V'T ^ 0 . 0 5 m 1 . a p^^ji^^V-0 . 0 5ml 

^n7L^mz.x\%^w^\^ito 2^%rv==^^Ti!^(i. imi ^*nx.^ ^mi- 

MS Ve (ESI) 386(Mir-CF3C00H) 

^jfe#^il9. 7- (2-:/^::^/V) -l-^^;l^-2- ( 2 -:t^y7^ h 7 
10 KP7^^^-3-^/i^;j-^V) -8- (fcf><9i^y-l -1. 7-$^b 

1 3 iJ::i3V>T. 2 - 1: Kn i/i^M^^/va^^^T^/KDf^t^ 9 3 - 1 K 
15 MS (ESI) 387(Mir--CF3C00H) 

mmm2o. 7- ^i-^^^^-jV) -i-?i'^/i^-2-y^/^-y-8- 

MS Ve (ESI) 379(Mir-CF3C00H) 

mmm2i. [7- (2-7-^^^71-) -i-y^;^— 6-:^#y-8- (t°-^ 

7i;^>^-l-^/l^) -6. 7--^^b Kp- IH-T'U y-2-^/I^] i^^J^^/V- 
25 IIWJ 1 3 JcldSV^T^ 2 - fc Kp ^i/|^M^^7V'j:;^7"/^Of^:b <9 J- 2 - ( t 
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m Bj/e (ESI) 373(Mir-CF3C00H) 

)V:x.7sf)V%rD.q,^ f hy^^ \^]}y3i=^/V:^:^y>(y^<yi^^J^2mg^Zy':t 
0. 2ml^Mx.. SO'ClJlTO. S^^^^bfCo ^iiS^^=lr^ilib. 

yy^- \r'^Y=-Y)}f\^-i^Wmm (0. l%V))yj'Virnmm^^) ^ffl 
V>fCo) JeiTJ^MU ^IB'fb;'a-i^4. 5 6mg;Sr#:rc„ 

MS Ve (ESI) aoKMT-CFaCOOH) 

m.m.m 23. 7 - ( 2 -y^n/V) - 1 - ^/V- 2 -r^'^^W- S - 

4_ [7_ (2-1/^^1/^) - 2-jJ'ti a- 6 -:t'3ry- 6, 7 
Kn- IH-T'y ^^-s-'f/v] if^y v^^'- i-:^/^3}?:/^ t-/^ 

^r1^yO. 2m\\Z.Wm'^. 'ff'7V'^^:^%^^ 2^^ n]) Y 0 , 5ml (2. 0* 
20 ;W^'^;v:x.^'r;vmm) t m\M^ 2ml (0.5 ^/wx b^tKp:77>- 
^1^) ^fe^^D^Cfe^-a^Lfd^l^O. 3ml ^ji^^ 5 0° Ci3:T5^^a#L 

"^m^m^^^-^v^yy^— (T^h-hy/^-zK^M^i (0. i%hy7 

25 MS (ESI) 343 (MlT-CFsCOGH) 

^jife^2 4. 7- {2--:^'^^;^) -l-^^7V-2- ^V^-;?/l^-8- (tf^ 
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. ^:yi^7V"r ^:^i^^J>,^n]} }^0. 5ml (2. 0 ^/Vi^cn^yv^i— r >'^^ 
m) tMitM^2ml (0. 5^/V7" f^t Knyyy^) ^fc^d^C* 

5 MS (ESI) STTdlfflr-CFgCOOH) 

-8- (M'^yi^y-l—^M -1, 7-^J\iYn-:/'^Jy-6-:t>' hVy 

y o.^^/V"^ ^^V^J^^Xi^ 5ml (2. 0 ^/l-i^^n^/Vcn-x/W 

10 ^) i:m{bffil&2ml (0. 5^>'V7^h7t Kny^yy^) ^fc^d=^C 
«)m'a'bfcS?S^fflV^T^WJ2 3 irlRl^i^^U.^^IS^b-a-^^^fCo 
MS (ESI) SQKMir-CFaCOOH) 

^1ife fil26. 7- (2->^^::^/l-) - 1 - ^/V— 2 8 - (b'^ 

15 4- [7- (2->^^=>'l') -2-^Xl^x-\-:^^)V-^-i^^V-'6, 7 

Omg. h 7^5-;^ MJ :73i::i7l'7iN;:^ 7 ^^/-^yi^!^ A 2m g . :7 
a,ci;l.M;7'^7V'x^X2 Omg^i^^t^f-^-O. 2mU^^^b. 8 0"CfcT5 

1 % b y 7;w;*-ng^m'^W) ^fflv^fco) l3:r)»^U ^fBjt::'a*i^4. 6 2mg^ 

MS Ve (ESI) 363(Mr-CF3C00H) 

^1fe#l27. 7- (2--/-^^^^^ -i-^c^7V-2-T^7-8- (tf^7 

25 i;?>^-i-^;v) -1. 7— KPT^y ^^-6-;ry m^/i^^pMjt 

4- [7- (2-:^^=^;V) — 2-^iaci-l-p«f->'^-6-:^*'^y-6, 7 
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;Wa.;^X>'V'8ing^2 0%T^-^^r7KM0. 2mUmmU SOLICITS 

5 i%vv yjv^nm^t^) ^fflv^f^„) \<^xmmu mmi^^-^^ 3 . s 2 m g ^ 

MS (ESI) 302(Mir-CF3C00H) 

7- (2--f^=^^i^) -l-7 <'^/v-2-7^-^;v7^/- (8- 

10 M 

4_ [7- (2-:/^^/V) -2-^1313- l-7<^/V-6-:^=^y-6, 7 

15 ^^7 7^- (T-feh=^by>'^-7K^^il)*a (0.. 

l%hy ^ffiV^fCo) J^TJ^iiU ^sB-fb-a-i^e. 9 5mg^ 

MS (ESI) 316(MIf-CF3C00H) 

^Ife^il 2 9 ■ 7 - ( 2 -Zf^:::^^l^) - 1 - >^ 2-i>;^ ^J^T ^ 7 - 8 - 

4_ [7_ (2-7"^-^/^) -2-i5^oP- l-^'^>'^-6-:t'ary-6, 7 

Kt3-iH->^y i/-8-'</v/] t"-<7i^>'-i-;«'>'i^^>^ x--f^ 
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^H-NMRCCDClg) 

6 1.82 (t, J=2.4Hz, 3H) 2,83 (s, 6H) 3.02-3.05 (m, 4H) 3.39-3.42 (m, 4H) 
5 3.56 (s, 3H) 4.90 (d, J=2.4Hz, 2H) 
MS /z/e (ESI) 33O(Mir-CF3CO0H) 

IQ 4_ [7_ (2-:/^;^;^) -2-i5't2n-l-7«^/l'-6-:t^y-6, 7 
>>':/3:^/W3^;;?,7^/V' 11^:^1 5mg. h V ^^/^T 5 0 ^ I ^MX-fCo 8 

V 

mm^^^^MMmi^^^'^h^yy^- ir±h=^hv^^-^^^Wim (o. 
1 % h y y/i^^^mwtt^) ^m^tco) {^xnnu mmt^^T. e o m g ^ 

MS Ve (ESI) 388(Mr-CF3C00H) 

20 mmmsi. r7- (2-:/^^::^/^ -i-7^ '?^7i.-6-;f^y-8- (ii°-< 

4_ [7- (2-:/^::^/^) - 2 -^J^ n P - 1 ^/V- 6 6 , 7 

25 ;V'3iy^7"/V6mg^l-;^^;V-2-t:°i:iy K:/0. 1 5 m Uc^j^L. i^y 
y t - ^^^/va:;;^^/!/ 1 5 m g x by 3i^;VT 5 V 5 0 /z 1 ^iP;i:/to 
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a^t^ h y :7yv;t-ni^^0. 4 Om 1 lJ:^j!i|L.^*:^;^^(!^##{tTMUfz:„ 
1 % b y 77V:^t2g^^^;t) ^fflV^fCo) iCTltSib. MIB'fb'a'^ 2 . 3 6 m g ^ 

5 ^it.o ■ 

MS (ESI) SeoClfflr-CFaCOOH). 

1 -^^V) -6. 7— Kp- iH-:/y y-2-^7W] ^^^VT 

IS-fk-^i^ 2 . 0 6 m g ^#:rCo 
MS (ESI) 402(Mir-CF3CO0H) 

mmm^is. (s) -1- r7- (2-:/' ^::^7v) _ i-/^;v-6-:^^y 

16 -8- (h°^yi;?V-l->f;l^) -6. 7-i^l^ KP-lH -^y>--^ 2-^/1^] 

1 . 3 5 m g ^#fcio 
20 MS Ve (ESI).414(Mr-CF3CO0H) 

^1ife^34. FN- [7- (2-:/^r:^/ V) -i-^^;W-6-:^^y-8- 

(t°^^i;^>--i— </v-) -6. 7— Kp-iH-:^y y-2-^>^v] 

w^b-a-tis. i6mg^#yfco 
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MS (ESI) 374(Mlf-CF3C00H) 

-8- {y^^v,y-^-\-4M -6. K P-^lH-T^y :^-2-^/v] 

0 . 7 4 m g ^#fcio 
MS Ve (ESI) 414(Mir-CF3C00H) 

^Ife ^lafi. 2-r7- {l-'f^^M - 1 ->t^7V-6-:^^y-8- (e 
10 ^c^i^^-^-l-^/V) -6. 7— :^bKP-lH- -7'U-^-2->r/WT^/3 7^ 

2 0 m g ^^#fcio 
15 MS Ve (ESI) 388(MIf-CF3C00H) ■ ' 

. ^1feM3 7. 2- r7- (2^: / ^^/l^) -l-7^'^;V-6-;t^y-8- 

-6. KP-lH -'7^UV-2-^/t-T^y] - 

20 r%J4yy^^f\m.:^'^}'^^^'r)V mmit^ffiv^-C^m^J3 0illl1il^^:«taUs 

=^IB>fb'a*«^ 1 . 18m g Sr#:/ho 
MS (ESI) 402(Mir-CF3C00H) 

^lfeM3 8. (S) -2- [7- (2-:/'^::^7V) - 1 - '^/W- 6 -;^^y 
-8- (t:°^7v^V-l— f^l-) -6. .7-i^b K n-1H-^y>— 2-^7W 
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S^2. 3 8 m g ^lr#fCo 

MS (ESI) 402(MH'-CF3CX)0H) 

^ifeM^Q, (s) -2- [ 7- (2-^^=^;\^) -i-^f-jv-6-:t^y 
5 -R- -6- 7— :^bKp-^H-:/y^^- 2-^7V- 

10 MS (ESI) 374(Mir-CF3C00H) 

^ife^un, 3-r7- {i- 'f^^iV) - \-i'^^\^-^-'^^y-^- 

^c^.^.^_l_^^V^ -6. 7— KP-lH -'7^U:^-2-^7i-T^/] 7^ 

0 . 8 5 m g ?r#:/to 
MS (ESI) 402(Mir-CF3COOH) 
. ^Iife#!i4 1. 7- (2.-y^cz/V .^ -2- (2-3ih^v-^'f-;VT^/) -1 

20 hy 

4_ |-7_ (2-:/^:=^/^) -2-:J'l3Ci- l-p«^;V'-6-::4-'3ry-6, 7 

Kn- iH-T'y >'-8-^/V'] y^^y^^v-x-iJJ^^^^y'^ t-zf^ 

/V3i;;^7^7H 0mgSrl-^^>'^-2-fc:""ny K^O. ISmU^i^f^U 2- 
h:3{.i/ji^/kT^ y 2 0 M 1 ^M^fz.. 8 O'Ct-'C 1 2^^^#Ufc:^. mM- 

25 ;^f:^S^B^:t#^tTS/;S:^g^^i«Lfco r^^^^M^^^'^^'^^S^^o. 4 0mi 
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y^^. cr^Y^^v^fv-immin (0. i%hy ^fflv^ 

MS Ve (ESI) 374(MIf-CF3C00H) 

^'e«j4 iIj:*3V>-c. 2-J^^dE^^>'^f•/^T^^^fflv^6f^fc»«9^^:^/^*;y 

MS V© (ESI) 372(Mir-CF3C00H) 
10 ^jfe^J4 3. 2--<y^J:>VT^J-7- { 2--^^:=-^ -1-^^/V— 8- 
(yf^'y^Jl^-l-^jv) -1. 7-v^t: KPT^y :^-6-;^y . h y 7/v;^p 

5 V'^ffi v>r ^iiM 4 1 ^ pillJi^aL^ UUW:.^^ 8 . 4 0 m g ^#fco 

15 MS (ESI) 392(MH';-CF3C00H) 

mMMAA. 1- [7- (2--^^:^^ - 1 ^/l^- 6 -;r^y- 8 - (b° 

^7v^v-i-^/v) -6. ^-V^}lVn-ln-^:f^3^^-2 -^JV^ ti'^y-:^ 

20 ■^ym^^/^^^7'^^^fflV^T^^SM4 1 illlill-^SW MIB^t:'p'^7.' 4 3' . 
m g ^#yho 

MS (ESI) 442(Mir-CF3C00H) 

^jfe^J4 5. 2- (N-^^-:;^yW^/v-T^y) -7- (2-:^^^/^ -1 

25 fy 7/l^;tPB^MIi 

l|jiM4 1^^:*3V^T. 2-3:^dri/^^/^r^>'^ffiV^§ntp9t^:N-P<^;^ 
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MS Ve (ESI) 406(Mir-CF3C00H) 

^1ife^il46. 7- (2-7^^:=^>>V) -2- {A- ^ n u^l^^J;vr ^ J) -1 

^yv^/V'T^>-^fflV^T|lmf!I4 1 i:ll1il-«!!SU ^|B>fb'a^'^ 2 . 8 4mgS: 

10 MS V e (ESI) 426(Mir-CF3C00H) 

m.-m.mA7. l- (2-^^^^/M -2- (4-7< h ^->^'^i^/WT^y) - 

15 3 . 7 7 m g ^#fc:o 

MS (ESI) 422(Mr-CF3C00H) 

MM4 8. 7- (2-y^:=i>>V) -l-^^/V-2 - ( 2 -^jid^/VJ^^/V- 

20 ^Jfe^N l^-*5V^T. 2-:3l^=ari>^^^/VT$^/^ffiV^§f^:b^9^^::73I^^>'^ 
r ^ l/^y^\^X%W^\ 4 1^ IHill^imL. ^fa^fb-a-i^ 2 . 7 0 m g ^#fc:„ 
MS (ESI) 406(MH'-CF3C00H) 

S1i{SM4 9. 7- (2-^'f-::^7W) -1-^^/1^-2- fN- (2-37 31:^/^ 
Ji'^yy) pt^7l.T^y]. -8- 1-^>^I^) - 1. 7— :^t:KP^ 
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us Jn/e (ESI) 420(Mir-CF3C00H) 

5 ^^e^y-i->r7M -6. 7— Kp-ih-3?^u^^-2- ^7v1 \f-<])i^ 

10 MS (ESI) 442(Mir-CF3C00H) 

_2- (If ui;?>— 2-^/W^/vT$y) -1. 7-v?t: KPt:/y :^-6 

15 p{f^;vfy i;?:/^fflV^T^^|^?iJ4 1 ^P^lcl^SU ^IB^fb-a-i^l. 6 2mg^ 

- MS (ESI) 393(Mr-CF3C00H) 

^1ife<!fil5 2. 1- [7- (2--/^^/V) 6-;t^y-8- (t:° 

-6. 7 2-^/ 1^1 tf^yi^ 
20 ^y- 2 h U y JVimW^M. 

^:nf^;^zc;^X/^:S:^V^•C^iSf!l4 1 tmm^^M\^. mmit^^O.. 9 7mg 

MS (ESI) 442(Mr-CF3C00H) 
25 mmm5 3. (s) -l- C7- (2-:/^^;i^) -i -7^^/v-6-;^^y 
-8 - (bf^^i;?:^-l-^>^v) -6. 7-i^t: Kp-lH-^T^y y-2--^/V-] 



wo 03/104229 



PCT/JP03/07010 



143 

m g ^#fcio 
5 MS (ESI) 400(Mr-CF3C00H) 

^jfe^!l5 4. 7- (2-7^^::^;^ - 2 - v^J^^/VT ^ / - 1 ^/V- 8 - 

10 5 >'^ffiv^T^^fe^?!l 4 1^ mm\^^Mv. mmt^'i^ 2. 2 4 m g sr#fc„ 

MS (ESI) 358(Jflr-CF3C00H) 

^jfe#J5 5. 7- (2-:^^::^7V-) -2- (N-3^^/I^;»<^/wr ^ / ) -1- 
(t°^7i^>--l— f/V) -1. 7-i^b Kpyy y-6-;^>- h 

p{ ^7VT ^ >^m^xmMm 41 1 mm\^i>imu m^it-^i^ 3 . 2 7 m g ^# 

MS (ESI) 344(MH*-CF3C00H) 

^jfe^!l5 6. (R) -1- [7- (2-Zf^=^M -l-^if-jV-G-i^^y 
20 -8- (b°^7i>^^-l— f^V) -6. 7-i^l:: Kp - 1 H-:/y 2 -^/l-] 

^af-y^^^/va:>?;x/v^^v^-c^ii^?il4 1 tmmii^^MU 

8 7 m g ^#fCo 
25 MS Ve (ESI) 442 (MT-CFsCOOH) 

II^M5 7. (S) -1- [7^ (2->^^^/V) - l-y^7V-6->^y 
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-8 - (\f^=7i?^^-l—(^l^) -6. 7-'^?b Kn-lH-yy >^-2-^/V] 

5 9 4mg^#fCo 

MS yz/e (ESI) 442 (MH^-CFgCOOH) 

Hjfe^JSS. FN- [7- (2-:/^::^/i^) -l-;^^;i^- 6-;t^y-8- 
1 -^/V) -6. KP-lH-7^y ^^-2->f/V] 

10 ^ig'^J4 1^^:33V^T. 2-3l^df^/Jl^/^r^>'^lav^5f^^^9^^:^^/^T^ 
yr-fe h^hy>'^^^V>-C^iflf!j4 1 tmi^lCl^SU mmit-^^l. O Omg 

. MS Ve (ESI) 355(Mir-CF3CO0H) 

^1ife^!l5 9. 7- (2->^^^/W) -2-yCyzfX2\i'; VT^J-l-}^^Jl^- 
15 8- (tf^y-:;^^^- 1-^/v) -1. 7-i^}i\^x2':fvy-6-:ty • h y 77V 

4- [7- (2-:/^=/!') -2-^nD-l-^'^7U'-6-:t=^y-6, 7 
20 ntVWT^^5 0|i 1 ^^H^fcio 6 0''Cl;iT 5 ^^a^Lfc^. 

= h y /v—tK^^^Sj^b (0 . 1 % h y y/\-^^imt^) ^ffiv>fco) ict»u. 

MfB{b:'^«^ 2 . 2 8 m g ^#fc„ 
25 MS (ESI) 344(MH'-CF3C00H) 

mmmeo. 7- (2-^^^/^ -i-^'^/i^-b - (tf^7i^>— 1-^ 
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4_ [7_ (2-:/^=^7V') -2-:i'nt3- l-p<^yV-6-:t^y-6, 7 
5 /k3i;^x/^6mg^l-p<^>'l'-2-fT3y K^^O. 1 5m Ud^^U 2-T 

^ / t-y v^^'S 0 M 1 ^M^tc, 1 1 o'ciin-c 1 2^rHm#bfcm> ^^:«f:^^ 
B^ct#itT^ii&?^^^i^iLf-o. :i<^ais^ h y yj^:ttim^O. 4 O m l 
U g^;5f;^^B*:##tt"C«3iLfco a^^j^^^i^M^^i^ti-^ ^^5^7:7^- 
(r•fe h y/v—zK^^M (0. l%hVy7^:i-^B^^) ^ffiv^fco) 
10 -Ci^lKL. J^SBfb-^tlO. 10mg^#fc„ 
MS Ve (ESI) 379(Mr-CF3C00H) 

^1ife#J6 1. 7- (2-y^^^/V-) -l-^^7V-2-73i::^/l^r^/-8- 
15 4- [7- (2-:/^::^/^) -2-i5^t3D- l-^^/V—e-^r^y-e; 7 

Kn-iH-T'y y-s-^f/v] tr^yv^^'- 

/^j^>^X/V'6mg^l-7<^/^-2-fc:"n y K:/0. ISmUJl^^llU T::^y 

0 0 M 1 ^;[iPx.fci„ 1 1 ortciri 2^^^#Lfcm> ^^;«f7^^p^t#it 

xmM^^m\^f^o ;i<^as^by:77v;e-i3i^mo. 4 0muj:^^u^* 

w h y /i^-TK^^KitB (0. 1% Y}) y)^irnm^-^) ^ffiv^:/t„) 
^IB^b-a-i^ 3 . 2 3 m g ^#fCo 
MS (ESI) 378(MH*-CF3C00H) 

2. 1- [7- (2-^^^:=^/!^) -l-;>^^/V-6-:^:3ry-8- (b:° 
25 ^7i^^-l-^/t^) -6. 7-i^l^ KP-lH-T^y >--2-^yVl b'^y--^ 
y-3-;»7V;i^>^M by 7>>i^;^Pi^^lt 
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4_ [7_ (2-:/<^n7V) -2-i5^ni3- l-^^/V-6-:r^y-6, 7 
5 iS7.^^^mxmM^Wm\^fz., Z.(OWk^^9 J-)^^- 2 0mK 5N 

-im.\^^ ^i^w^ 0.20ml bfco "^mz-x 5 ^p^ti# bfcm^ 
^%ijy^^^%mxwm.^^m\^t^. r(^a^^>y:7/v:^ni^mo. 4o 
m 1 \mn\^s mmi^'^^'^^¥s\^xmm\^fz., mt^wmmwm^ ^-^ y 

10 m^i^fco) Kxmmh. mmii^^mi. 9 2mgiSr#fc„ 

MS Ve (ESI) 414(Mr-CF3C00H) . 

^1ife^l6 3. (R) -1- r7- (2-'/'^::^^^ - 1 - ^ '^/V- 6 -:^^y 
-8 - -6. 7-P\i KP-lH-:7^Uy-2-^/V] 

15 4_ [7_ (2-:/f-ri;V) -2-iJ^i3a- l-^^7V'-6-:^^y-6, 7 
Kt3- iH-yy :/-8-^/w] x.-'f^ 
7V3:y^x/V'6mg^l-7«^/V-2-l:fny K:/0. 1 5 m Uci^j!!? U D-^ 
n y :SM:^15mg. h y 3:^;^T ^ 5 0 /i 1 ^*B^/Co 

scciiiTi 2itre9i#L;^^. mM^:^^^^'^\'^xmM^WM^^it.. 

20 B^^^'^y—^^O. 20inl, 5N-7K^'ft;':^h y !><^>7X^^0. 2 Om UC 

(0. l%hy7/V:tP@tm-g-^r) ^ffiV^fc„) ISITJ^MU ^IB^b-^i^S. 4 2 

25 mg%#fCo 

MS Ve (ESI) 400(Mir-CF3COOH) 
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lllfe^J64. 2- [7- L2--:r^^JV^ -l-pt^7U-6-:e'^y-8- (tf 

^'j^J'^y-l-^ M -6. 7-i^l^ KP-lH-T'y >--2-^/V-T^ y] Zt 

IH^b-a^J^ 1 . 1 2 m g ^#fc„ 
MS Ve (ESI) 374(Mir-CF3C00H) 

^M^J6 5. 7- (2-7'^r^/V) -l-pt^7V- 8- 
M -2- (b°y 2 - 1. 7-i^fc Kp^^U :^-6 
10 - hp 7/1^:^ p 

4- [7- (2-:7'^::^>'V) -2-^PP-l-y^/V-6-;*-^y-6, 7 

-i^t Kp- iH-:/]J 8-^/1^] f^y-^^y- i-jj^^/i^jJ^V^ x-^f- 

A^^T.TfV^ m g ^ 1 ^/V- 2 - If P P 0 . 15ml (J:^i!l?U P 

mi^3i^#:i5'P-x'b^7:7.f- (T'feh::^hP/^-7K^#i&^a (0. l%hP7 
/V;tPi^m-^^) ^fflV^yto) l;iTlt$gU ^IB^b-a^i^O. 5 8mg^#/Co 
MS Ve (ESI) 394(Mir-CF3C00H) 
20 ^jfe^Jee. 7- (2-7'^::^/l-) -2-4yfxiif^^^y-\-:^^)V-2>- 
(tf^7i^y-l-^/i^) -1. 7-i;^b Kp:/P >^-6-:t>- h P T-^l^JtP 

4- [7- (2-^^^;^) -2-^PP- 1-7^^/1^-6 -;^-=3s-y- 6, 7 

Kp-1h-7'P>'-8-^/p] \^'r<^'i^i/-\-%jV'^vW. t-:/f- 

25 /Va^;^7"/P6ing^l-7^^/k-2-t:°PP K:/0. I 5 m U^^^L. y 
p /N' / — /P 0 . 1 0 m K i^M^-t V P !> A 5 m g ^iJP;tfCo ^mi^lT 5 
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fv-imm^m (o. i%v^)yjvirvi^m:t^) ^m^^f^o) j-tm^u. ^le 

5 i\:,^!^2. 6 8mg^#fCo 
MS Vfe (ESI) 345(Mir-CF3CX)0H) 

^ji^j6 7. 7- (2-zf^:=^7U) -2- ( 2 ->^^ri7l^:^dr>» - 1 ^ 

10 ^Ji^sje 6^c:*3V^T. ^VT'n^'?/— ;^'S^fflV^5f^^«?^^:2-:/^^^-l -:^- 
-/^S^ffiv^T^^g^^!1 6 6 1 MUit-^^ 3 . 4 0 m g ^W^o 
MS (ESI) 355(MH*-CF3C00H) 

^mmeS. [7- (2-:/9^::^y^) - 1-7^^7^—6 -;^^y- 8- (fc:°^ 
-6. 7--^^t: Kp- IH-T^U 2-^yl^>^yV7T^/i^] 
15 BMp^ ^;Vji;^-7"/t- b P 1^^:^ 

4- [7- (2-:/^^/V') -2-^5^00- 1 -p<^/^-6-;tdry-6, 7 

)V:x.7.7-)\' 6 m g ^ 1 f-/^- 2 - If O U K>' 0 . 15ml i^l^j!^ 7^ 
-f VWIk:^ 'f-jV:x.7.y-A'2 0 /t 1. y A 6 m g ^Jflx.. ^mi^lT 5 

fCo ^ai^^i^b. a^S^l^y :7;w;^p@^^0. 4 Om U^^^U ^m:^;^ 

(0. l%by ^ffiV^f^:o) liiTffj^U. ^ 
IB{k'a'#>4. 8 3mg^#fCo 
25 . MS w/e (ESI) 391 (MT-CFgCOOH) 

Hjfe^iie 9. 2- [7- (2-:/^::^/^) - 1 6 -:^=a{^y- 8 - (b° 
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5 i\:-er<^4. 3 0mg^#fc„ 
MS (ESI) 419(Mir-CF3C00H) 

MMM 7 0. 3 - [ 7 - ( 2 -T^^^rr/l^) - 1 ^/y- 6 -;f=3r y- 8 - (b;- 
^7i^>--l-^;v) -6. 7— ;^t: Kp- lH-:/y y-2-^7i^>^7P7Trz 

/w;*:/ h >^p If ;a-:/m^^7^3l>^x/^'^fflv^T^Ji^J 6 8 i: IH^fziMau. ^IB 
{b-a-^S. 7 5ing^#fc:„ 
MS iz/e (ESI) 419(MJr-CF3C00H) 

MMM 7 1. 7 - ( 2 - T'^^/V-) - 2 -3:^yl^;^7V^7 y 1 

15 8- (fcf^7v^:^- 1 -^/i^) -1. 7-i^}i h^tiyv^^-e-:^^ 

5^:^—/^Sr^V^T^jiM 6 8 L. MW^it-^m 4 . 7 0 m g ^#;rco 

MS iz/e (ESI) 347(MH*-CF3C00H) 
20 ^3fe^j7 2. 7- (2-':ff-=^;V) -2- (2- 1: Kp:3{^->3i^;v;^7l^:7y 
/l^) - l-;'^^yl^-8- (fc°^7v^^^- 1 -^/V) -1. 7--^^t: KPT^y 
6 h y 7/l^::^Pi^Mjt 

jX^-fy-fV:^^ J -JV^mi^X%m^\ 6 8 l^^tC^SL, ^iBfb-a^J^ 3 . 5 7m 

25 g ^m^. 

MS Ve (ESI) 363(Mr-CF3C00H) 
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5 jv-^zfh\fvv'i^^m\i^xmMnQ^hmm^^M\..n%i\:.-^'^A. eemg 

MS (ESI) 396(Mr-CF3C00H) 

10 :tnmmM. 

mmt^m^.. 0 8mg^#^c„ 

MS (ESI) 333(Mir-CF3C00H) 
15 ^ JiM 7 5. 7 - ( 2 - ':f'f-:='M ^^'iy)V:^)Vy 7 :=^/l^- 1 - 

p^'^/1^-8- (b:°^7i^>^-l-^/v) -1. 7-i^b Kp:/y :^-6-;^>^ h 

^^'^V^isr-jV^f^\-^X%mm^ 8 fcl^^lci^SL. ^m'C^mA.. l 3mg 
20 ^#fCo 

MS Ve (ESI) 401 (Mr-CFaCOOH) 

%W3\ 7 6. 7 - ( 2 - - 2 y T'P fcVu;^7i^:7 7 1 - 7t 

^;i^-8- (t:°^7i^y-l-^/v-) -1. 7— ^t: Kp:/y >--6-i-:^ h 

25 4- [7- (^2--:f=f-:=-}V) - 2 u u- 1 - ;^ 6 -.:^^y - 6 , 7 
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;lx3:>^X/W6mg^l-P«^/V-2-lfP y K^^O. ISmUC^^iU l/o/-? 
y-2-^:^-jV ':hhy e^AMl 5mg^JP;t. ^mi^T 5 ^^^^Lfco S 

^)SiL. h y 7/v;^-p.i^mo. 4 0ml (;i^^L. mM:^^^'^^^^^ix 

5 6 m g Sr#:rcio 
MS Ve (ESI) SSKMir-CFsCOOH) 

^jfe^J 7 7. 2 - t - T =^JV- 7 - ( 2 - T'^c^y^V-) - 1 - 7^ ^ 

10 /v-8- (tf^7i^:^-i— f/v) -1. 7-i^bKpyy:^-6-:^v by 

HJSM 7 6 ^^:*3V^r . ::/P/-?y-2-^;^--/w h y »>Aii^fflv>Sf^*3?) 

}<:2-7{^/v-2->^p/^y^;t-/V' h y '^AJ^^ffiv>T^ilM7 6 tmu 

\Z^m ^fB^b-^i^ 2 . 5 8 m g ^#fc„ 
15 MS (ESI) 375(Mir-CF3C00H) 

^jifeM7 8. 7- (2-7'^^^/V) -2-p<7l^;^y h-l-7^^;l^-8- (b° 
^7':^>^-l-^/W -1. 7-':^ti KPT^y >^-6-:ty hy 7/l^;j-pB^^ 

^^^^ 

lljffi^J7 9. [7- (2-:/^::^/V) - 1 ^/V- 6 -;r^y- 8 - (tf^ 

20 yj^y-i-^ 7V) -6. 7-v^i^ Kp-iH-T^y :^-2-^;w;^7V-:7T^/i^3 

4- [7- (2-:/^=-/V') -2-iJ^PP-l-^^>'V'-6-:^-'^y-6, 7 

Kn- IH-T'y 8-^-^1^] 1 t-:/^ 

25 <f-;V3:-:7s'T;V 2 0 1. y ^7 A 6 m g XlfCo ^mi^lX 5 W 
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«P^^5fiLfeo vl©ait^3i^5ryw-;vb. 2 0ml. 5N-:^m^ti'VV^ 

nxm^m^Wiii^tco :i(onmt: h v 7/v:^-p@^mo. 4 om i \z.mmu ^ 

5 h=. h y /w-tK^^^Hi^B (0 . 1 % h y y;u:^^mk^^) ^fflv^f^:„) icTffiM 

U 7- (2->^^^/V) -2-;^7^;57:/h-l-^,^>'l^-8- (tf-^^i^:/- 
1-4/]^) -I, 7-i^\i}^^-:^])y-6-:i-> by [MS Ve 

(ESI) 319 (Mir-CFgCOOH) ] ^0. 96mg. [7- (2 - 1 - 

-6-:r=^y-8- -6, 7-v?t Kn-lH-:/y 

10 2 - -f T h y 77V:e-t3 i^i^il CMS 

(ESI)377(Mr-CF3C00H)] ^0. 6 1mg#fCo 

^Hfe^SQ. 7- (2-:/^^;i^) -2-J^-g^V:^/V-7^::i/V-l -^^/V- 

15 4- [7- (2-:/'^:=;V) -2-:J^na-l-7«^/l^-6-;^-^y-6, 7. 
-v?fc Kn-IH-T'y ^'-S— f/l^] t:*'^7i^>'-l-:^>'^^>i^ t-T'^ 
/V:n;;^7^7^6mg^l-7«f-;V'-2-tray K>'0. ISmUJl^^U ^^J^^- 
2 0 M 1 > ^M:* y !> A 6 m g ^;[)B;t> ^mii::T 5 VfCo 

25 7K^^i!j^ (0. i%hvyM^^m^^) ^m^tc,) KxmMu mm^^^ 

m^. 2 lmgSr#:feo 
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MS (ESI) SesCMir-CFgCOOH) 

^»!l8 1. 7- {2--f^::=')\A - 2 1 -pt 8 
5 4_ [7_ {2-':f^z:,)V) - 2 xm- 1 -;^'^;\^- 6-:t^y- 6 , 7 

"C15^m#L:/bo S^S;^{J:MfiiSm'^by !J'^IS^7Km?^^*n^> ':?^nct;>{>? 

15 (0. i%hv y/^:tnmm^^) ^ffiv^f^:„) mmih-€rm 1.19 

mg^#fCo 

MS (ESI) 379(MH*-CF3C00H) 

^Wy8 2. 7- (2->^^^>>t^) -2-v-Ty-l -?t^/V—8- (b°-^7 

20 4- [7- (2-:/f-c^7^) -2-^oi3- l-p«^^V-6-:r^y-6, 7 

-i^fc KP-iH-:/y :/-8-^/v] tr^7v?^^-i-;«?>'V'#>'^ t-y'^ 

;^m;7.xyW8mg^N-7«^;^t°P y K^-O. 2mUc:^i|L. v^TWb;*:^by 
A 1 0 m g ^in^. 5 1 LfCo SiS^^i^iTK^in^. i^^^^ 

/HJlTttmUfcio ^mi^^iSiiU 4- [7- (2->^^c:^7l') 
25 l-^^;V'-6-;^-dry-6, 7-i>t Kn-lH-yy y-S-'f/l^] t'-^y 
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Kxmm u mmit^i!^ 4 . 1 2 m g ^mco 

MS (ESI) 312(lflr-CF3C00H) 

5 mmmss. 7- (2--:^^=^^\^) -i-;^^jv-6-±^y-8- (ti'^y 

av 4- [7- (2-7^^::^/^) -2-:il;/w^^>f/v— l-7<^;i^-6-;t=^y 

10 4- [7- (2-:;^'^:=^7V) -2-iJ'tin-i-7«^7^-6-:e-=3E^y-6. 7 
jVzcT.'rA^ 1 7 em g :SrN-p« f-zvi^n y K^- 2 m 1 IJI^^U i^T Wb:^ h y 

m^^'f'/HJlTaWbfCo ^mm^mk\^. 4- C7- (2-:/^:::^/l') -2-^/ 
15 r 7-i^l: Kn- IH-lT'y ^--8 — f/l'] 

f^^yi?:/- t 7 Omg ^#fc„ r.o'feo 

9 Smg^T" h7t Kn^yySm 1. p« ^ 7^2 01 UC^^L^ 2 0%T:/ 
^^ri^m^ 0 . 5 m K 3 0 %3im^l:7K^7K 0 . 5 m 1 ^WiZ.X^-^ 

20 ^i/l>Ar*^!!^L. ^IK^^LfCo a^^-ixy:«7^>:*9A^n-^hi?'7 
'H-NMRCCDCla) 

6 1.49 (s, 9H) 1.83 (t, J=1.2Hz, 3H) 3.42-3.49 (m, 4H) 3.58-3.65 (m, 4H) 
25 3.95 (s, 3H) 5.01 .(d, J=2.4Hz, 2H) 5.54 (br, IH) 7.61 (br, IH) 

b) 7- (2-:/^::^;^) -\-i^^jV-%-ir^V-Z- (if^^i^^^-i- 
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-6. 7-'^^t Kp- IH-T'y ^^-2-:;^/v;^=3i^f-$ K 
4- [7- (2-:/^^=^^ -2-:fy/w<^4^^- 6-:t^y- 
6, 7-i^}i\^x2-iH--:fVy-8-y(M^'^yi^y-i-:^^^^i^M t 

/v- (5 : 1) mm^m:;:\)m^i[:^m4 9mgmfco 

^H-NMRCCDClg) 

5 1.83 (t, J=2.4Hz, 3H) 3.05-3.07 (m, 4H) 3.45-3.48 (m, 4H) 3.94 (s, 3H) 
4.98 (s, 2H) 5.57 (br, IH) 7.65 (br, IH) 
10 mMm8 4. 7- -2-:fy;i^:^^-y-l-;^'f'ju-8- (tf 

M ■ - 

15 4- [7- (2-:/^— /v-) -2-;^;/w^^>f/V'- l-7«^/^-6-;^^y- 
6, 7-t^t Kn-iH-:/y :^-8--f/v] f^7i^:/-i->&/v-^V^ t 

-:/<^7Vcn;^X7H 2. Smg^T" h^l: Kiai^^VO. 3ml . /VO. 

2ml\Z.mmi^. 2N-7Km<b^by !^^A0. 0 5ml?:iPKl. 5 0°CJc:T2^ 

h]}yjV':^^mm^^) ^m^fcj \z.x^mu 7- (2->^>c=i/v) -2-;^/ 

/W/}?dri/- l-p{^7^-8- (t-^yi^:/- 1-^/1^) -1, 7-i^fc KnT'y 
:/-6-;r^^ h y :7/^;^P@|^|g [MS Ve (ESI) 331(MH*-CF3C00H) ] 0. 4 
4mgs 7- (2--f'^^^U) -l-p«^7V-8- (fcT^^i^^^- 1 — f/V) - 
25 1 , 7 -t>t Kn T'y 6 h V yjV:t^BmM. ['H-NMR(CDCl3) 5 1. 81 

(t, J=2.4Hz, 3H) 3.54 (br, 4H) 3.63 (s, 3H) 3.83 (br, 4H) 5.02 (s. 2H) 8.20 
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(s. IH) ;MS (ESI) 287 (MlT-CFsCOOH) ] 6. 4mgSr#/Co 

mmm s e . 7 - ( 2 -•f'^^-ji^) - 2 - ^ h ^ 1 - ( 2 - ya^=^/v:^^M 

a) 2. 2— ^^^/l^7^Pt:°;e'>-M [7-^yi^>>l^-2. 6 -v^;^^y- 1 -(2 

2, 2-i;?7^^/^yp t'^i^M C7-^:/v?/V'-2, 6-^;^^=3E^y-i, 2, 

6, 7-T h^fc Ki^yy >'-3-'Y>'V] P«^/^3i;^-T/V5 0 Omg^ 2-:/l3^ 

10 ^^^/v-AT^ K5m 1 (om^m^5 ov(Dmm^ 2^mMm^w\^-^o rj^m^w 

^H-NMRCCDClg) 

15 6 1.19 (s, 9H) 2.92-2.98 (m, 2H) 4.19-4.25 (m, 2H) 5.48 (s. 2H) 6. 11 (s, 
2H) 7.17-7.40 (m, lOH) 7.54 (s, IH) 

b) 2. 2—:^7^^7t^>^Ptf:j->-M n- {2-zf¥=^JV)-S--!^nxi-2, 
Q-V^ir^y-l- {2-y:t.=^)V^^)V) -1. 2. 6. 1 -"rVyMYxi-f 

20 2, 2 ^71^:^0 t"';^-:/^ [7 -^>-v^/V'-2, 6-v?:^=3j.y-l-(2 
-:7a:::i7V3i^/l.)-l, 2, 6, 7 -7^ h 7 t IT" y 3 ->f /V] 7« f-^V:'^ 
;^X/V'5 4 0mg^ 1 0%/N'^^;?!> 3.^*5 Omg, @^^8 m 1 C^m-a-^^Sr^ 

25 1 -:/p^-2-:/^y0. 1 5m 1 . li7K^^;^7y !^-^3 0 

0 m g X N, N - ^/l':^;V'Ar 5 K 5 m 1 (Om^^m^^m.'^t 2 Ufc„ 
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r (Dmt±M. N- ^ 13 P =i/N^^>r 5 K 1 8 0 m g > N, N-i^^ '^JV'^JVJ^ 
T ^ F 5 m 1 O^-a-tlilr^M-^ 2 Lfc„ 1 b V 

5 ^AtK^I^O. 5ml tr*n;tfc^^ S^m^^.'K TK-ettWU ^affiSrTKtSfc. ^ 

1^ y b^^^l: UT^ia^b'^i^ 3 8 0 m g ^#:/ho 
^H-NMRCCDClg) 

8 1.21 (s, 9H) 1.83 (t, J=2Hz. 3H) 2.92-2.98 (m, 2H) 4.19-4.25 (m. 2H) 5.11 
10 (q, J=2Hz, 2H) 6.05 (s, 2H) 7.18-7.32 (m, 5H) 

4- [7- (2-7'^::^>>V) -2. 6-v^^=3s^y-l- (2 :^=-/U:r. 
-2., 3. 6. 7-7"b7b KP-lH->^y^-8->f>^l^] b'^yi^:^ 

2, 2-i?;^^/V7'ot*';r>'^ [7- (2-:/^^>'W) -8-i5^»3n-2, 6 
15 -""J^^y-l- (2-7aic:i/Vai^;V) -1, 2, 6, 7 -7" h 9 1 

— (;x,-] p<^/vcn;^x>'^3 8 Omg. tf^y 1 t- 

:f^;^cii;;^7"/V4 6 Omg.N-^^/Hf c y Ki^O. 5ml ©jii'^i^^ 1 5 O'C 

(1/1) -e?5fevN, hm. mm^ht>^xWBMMu a^5 7o 

m g ^W'o 

TK^-fb^^hy iJ'i^s Smg^Jq^. ^m-C3 0:9-»#U:rc„ ^i^:^lci Nii^ i 
25 m 1 ^inx-fc^^. mm^f-fV, zKtfttmbx ^atB^7K^5fe. lafO:fe^7KT*^5feV^, 
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•H-NMR(CDCl3) 

6 1.50 (s, 9H) 1.85 (t, J=2H2, 3H) 2.91-2.98 (m, 2H) 3.37 (br. s, 4H) 
3.56-3.62 (m, 4H) 4.15-4.22 (m, 2H) 4.87 (q, J=2Hz, 2H) 7.18-7.35 (m, 5H). 
d) 4-1-7- (2-7'^::^;V-) -2-^PP-6-:^^y-l- il-y^u 
5 - 6 . 7 - b Kp - 1 H -:/ U 8 — f b'-^y 1 - 

4- [7- (2-7'^:=i/V) -2, 6-v^;t=3fy- 1 - (2 -^ai::!/^^^^/^) 
-2, 3, 6, T—Th^t KP-lH-yy y-8— r/V] 
^jVi^^y'lk t 2 9 0 m g . :t'ari^:^'fb y 4 m 1 (DU^^^ 

10 12 0 'COtft^^' 8 ^raAPl^m# Ufdo ^iS^Sr^liSi a^i^TT^ h 7 t K 
v^yy5ml\Z.mm\-f^o ^(Dmm^. -^^>:^-t->^^/W2 5 0mg. IS 
jftl^^TK^^ h V 10ml. 7"h7fcKC2:77>'10ml (DBi^m^ 

15 3 0-5 0 ^"^^^ ^ 'J^''^^ vM^^n-rV^yy^ 

^*3r/^V\ ^V^•^5 0-1 0 0%^^y-/^/7KT'3^*B;^7A^n^b^^7:7 

.f^*5r;^j^V^, :^ia>fti'a'i^6 0mg^#fCo 
^H-NMR(CDCl3) 

6 1.49 (s. 9H) 1.84 (t, J=2Hz, 3H) 3.10-3.16 (m, 2H) 3.40-3.46 (m, 2H) 
20 3.57-3.63 (m, 4H) 4.42-4.49 (m, 4H) 4.94 (q, J=2Hz, 2H) 7.21-7.34 (m, 5H) 
e) 7- (2-Zf^=^;V) -2-^ h:^->-l-(2-73::^;V3^^;V)-8-(t:' 

4- [7- (2-y^::^M - 2 X2 u - Q -:t^y - 1 - (2-^=^^/^ 

-6, 7-i^b Kn-IH-T^y y-8-^;^] tf^^i^V- 1 
25 t -7'^/V3iy<.7"/^7ing, s^^y-'jVO. 5 m l<Z)^i'S*tlJ-7K^'fb:^ 

hye^A (60%tfti4) lomg^in^. ^m}r^2o^mwvtco ^>m\t7i(.^ 
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o-8o%7«<5'y-/^/'7K (0. i%mmm^m ■^w^ij^M^-^Y^yy 

^->^*5;i/.eV\ :^|B^b'a^tl4. 3mg^#/c:o 
5 'H-NMR(DMS0-d6) 

5 1. 80 (br. s, 3H) 2. 85 (t, J=7Hz, 2H) 3. 28 (br. s. 4H) 3. 48-3. 54 (m, 4H) 3. 83 
(s, 3H) 4.15 (t, J=7Hz, 2H) 4.97 (br.s, 2H) 7.16-7.24 (m. 3H) 7.29 (t, J=8Hz, . 
2H) 9.08 (br.s, 2H) 

8 7. 7 - ( 2 - 2 -3^ h 1 - ( 2 - 7 3i^;l^Ji^;t>-) 

10 -8-(lf^^i^^^-l->f/t^)-l. 7-i>t KpT'U :^-6-;^y WkU 
8 6 e) -e^^ / —j\^(0'^t> t) 131^^? / — /W^>^V>T^}|^J 8 6 e ) ^ H 

'H-NMR(DMS0-d6) 

6 1.28 (t, J=7Hz, 3H) 1.80 (s, 3H) 2.86 (t, J=7Hz, 2H) 3.27 (br.s, 4H) 
15 3.46-3.53 (m, 4H) 4.15 (t, J=7Hz, 2H) 4.25 (q, J=7Hz, 2H) 4.97 (s, 2H) 7.17 

(d, J=7Hz. 2H) 7.22 (t, J=7Hz, IH) 7.29 (t, J=7Hz. 2H) 9.04 (br.s, 2H) 
^1feM8 8. C7- (2-y^::^/M -6-:^^y-l- (2-7 3i^;1^3^f- 

)V) -8- (tf^7v?>^-i-^/v) -6. 7-v^i:: Kp-iH-:/y :^-2- 
»H-NMR(DMS0-d6) 

5 1.80 (s, 3H) 2.96.(t, J=8Hz, 2H) 3.29 (br.s, 4H) 3.50-3.56 (m, 4H) 3.68 
(s, 3H) 4.16 (s, 2H) 4.23 (t, J=8Hz, 2H) 4.99 (s, 2H) 7.24-7.38 (m, 5H) 8.96 
25 (br.s,,2H) 

lljfe^8 9. [7- (2-y^::^/V) ~^-ir^V-\- (2-y a^=^JV^^ 



wo 03/104229 PCT/JP03/07010 

160 

5 'H-NMR(DMS0-d6) 

8 1.22 (t, J=7Hz, 3H) 1.78 (s, 3H) 2.87 (t, J=8Hz, 2H) 3.26 (br. s, 4H) 3.47 
(br.s, 4H) 4.05 (d, J=6Hz. 2H) 4.12 (q, J=7Hz, 2H) 4.21 (t, J=8Hz, 2H) 4.89 
(br.s, 2H) 7.17-7.35 (m. 5H) 7.51 (t, J=6Hz, IH) 8.93 (br.s, 2H) 

mmm9o. 2- [7- (2-^^=^m -6-;t=^y-i- (2-3731^2/1^ 

10 -8- (\^^yi^y-l-4M -6. 7--:;^t: KP-lH-T'y y- . 

'H-NMR(DMS0-d6) 

15 8 1. 79 (s, 3H) 2. 87 (t, J=8Hz, 2H) 3. 26 (br. s, 4H) 3. 52 (br. s, 4H) 3. 84 (d, 
J=5Hz, 2H) 4.19 (t, J=8Hz, 2H) 4.91 (s, 2H) 7.02 (s, IH) 7.16-7.40 (m, 7H) 
9.08 (br.s, 2H) 

mmmdi. n- [7- (2-:f^=^/V') -6-:t^y-i- (2-y::>^=^ju 

=^^M -8- (\^^yi:^y-i—f/\^) -6. 7-i;^b KP-lH-T^y V- 
^H-NMR(DMS0-d6) 

5 1.17 (t, J=7Hz, 3H) 1.80 (s, 3H) 2.76 (s, 3H) 2.96 (t, J=8Hz, 2H) 3.28 
25 (br.s, 4H) 3.46-3.52 (m, 4H) 3.88 (s, 2H) 4.09 (q, J=7Hz, 2H) 4.27 (t, J=8Hz, 
2H) 4.98 (s, 2H) 7.15-7.30 (m, 5H) 8.95 (br.s, 2H) 
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, ju) -8- (}i'^7i:^y-l-^M -6. 7-i;^b KP-l H->^y>--2- . 
^H-NMR(DMS0-d6) 

6 1.80 (s, 3H) 2.93 (t, J=8Hz, 2H) 3.28 (br. s, 4H) 3.49 (br. s, 4H) 3.72 (s, 
3H) 4. 20 (t, J=8Hz, 2H) 4. 96 (s, 2H) 5. 02 (s, 2H) 7. 20-7. 34 (m, 5H) 8. 87 (br. s, 
2H) 

10 ^lfe^J9 3. 7- (2-:/^^>^M -2- KP^v^J^h^-» -1- 

(2-73::^7V^^/V) -8- - 1. 7-i^l:KP7^ 

15 »H-NMR(DMS0-d6) • 

8 1.80 (s, 3H) 2.88 (t, J=8Hz, 2H) 3.29 (br. s. 4H) 3.49 (br. s, 4H) 3.71 (t, 
J=6Hz. 2H) 4.18 (t, J=8Hz. 2H) 4.28 (t, J=6Hz. 2H) 4.97 (s, 2H) 7.16-7.32 
(m, 5H) 8.90 (br. s, 2H) 

20 ;va:.^;v) -8- (t:°^7 v^^- 1 — T/V) -1. 7 -v^l^ Kp7°U 6 

iiM8 6i:ll#{^^^bfc„ 
^H-NMR(DMS0-d6) 

25 6 1.80 (s, 3H) 2.60 (s, 6H) 2.89 (t, J=8Hz. 2H) 3.28 (br. s. 4H) 3.49 (br. s, 
4H) 4.26 (t, J=8Hz, 2H) 4.98 (s, 2H) 7.06-7.27 (m, 5H) 8.93 (br.s, 2H) 



wo 03/104229 



PCT/JP03/07010 



162 



9 5. 7- (^l-Zf^^M -2-^pp-8- (t:°^7i^>^-l-^ 
5 4_ [7_ (2-:/'^;^/^) -2, 6-i^i5'np-7H-yy V-S—r/V] 

v^:/- 1 t -:ff'fV:3^:^'rAy i . 0 g . l^^-f h P C^i^ 5 

80mg. -J:^f';v:^jVi[se^^yY10rxi\(Dm^m^. 8 0X^(0^^^ 2 A^Wi 
imm,W\^fz.o ^iiS^^f^m^i^/K TK-CifttBU. ^aitr7K?5fcx tS^^i^TK-T? 

M7K«SM^i5^^v^^'^X'^MmMi±MUfCo Bit^ 5 0 - 7 0 
10 ^/^/•^^l^>'-t?i/'y h^97w'^^*3;i;^iiV\ S^^^^/v 

-^drf-:/T'^^^bLT:^IB'fl:'a'i^ 8 0 0 m g ^#fcio 
^H-NMRCCDClj) 

6 1. 49 (s, 9H) 1. 83 (t, J=2Hz. 3H) 3. 44 (br. s, 4H) 3. 56-3. 63 (m, 4H) 4. 94 
(q. J=2Hz, 2H) 

15 b) 7- {2-^=^-=^^^) -2-^PP-8- (tf^^v^>--l->r;l^y -1. 

4_ [7_ (2-:/^::^/^) - 2 -tJ^ P n - 6 -^T^V- 6 , 7-v^tKn- 

20 yy^- (T-feb:^hy>'V'-7Km#M (0. l%hy 7/1^:^13 @|^^) Srffl 
V>fc„ ) i^lB^bl-a-i^ 3 . 4 5 m g ^#fc:o 

MS (ESI) 307(MIf-CF3C00H) 

^JfeM9 6. 2^ [7- (2-:/^:::^7V) -2-i^P^5^/l^r^y-6-;r^y 
-8- (e^^v^y- 1-^/V) -6. 7--:^!:: Ki3:/y 
25 ^y-/::ihy7W ^^tl 

a) 4- [7- (2-:/^::^7V) -2-^PP-l- J ^l^j^JV) - 
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6-;e-^y-6. 7-i^\i\^x2-iH-^]}y-8-4M 

4- [7- (,2-rf'i'^)V) -2-^nn-6-:t=3ry-6, 7-i?t Kn- . 
IH-T'y :/-8-^;v] f^^i^^-- 1 t 

5 0 Omg, 2— >'Ty^:^^:^>'V:/0'^^ K6 Omg.^TKI^^;*/ y !>i^6 8mg, 
. N, N-i;?;^^/l'*c/V'i^T5 Klml ©j®-^tl^^m'^ 4^^^#bfCo "^l^WL .. 
}-g|^3i^^V./^^f-y (1/1). 7K^;!JPx.^»^53iLfc„ . 

l^W^ bfco ^lS^ 3 0-5 0 %i^^cc5^/v/^dr f - ^/-ei/ U y>;^ 7 -i^ iJ' n 
10 h:J^97^-^^*5rJ^j;V\ ^|B'fb'a*i^5 0mg^#fCo 
'H-NMRCCDClg) 

6 1.49 (s, 9H) 1.83 (t, J=2Hz, 3H) 3.43-3.49 (m, 4H) 3. 58-3. 64 (m, 4H) 4.95 

(q, J=2Hz, 2H) 5.72 (s, 2H) 7.06 (d, J=8Hz, IH) 7.39 (t, J=8Hz. IH) 7. 51 (t, 

J=8Hz, IH) 7.71 (d, J=8Hz, IH) 
15 b) 4- [7- (2-:^^::i/V) -1- (,2-''yr J ^V^)V) -2-''^:^^')^ 

T^y-6-;^^y-6. 7-i^t: Kp- IH-T^y y-8-^/l^] \^^yi^y 

- 1 -•^DVi^l^W. t ~'f'^)V:x.7.y-)\^ 

4- [7- (2->^^^;l') -2-i^nn-l- (2-->r7^>'i^>/V) -6 

-;^-^y-6, 7-t?t Kn- IH-yy y-S-^fyV] 1 -;^>'^ 

20 t -'f^fVa^T.y'^V 8 m g . 5 0 %^^^ ^/l^T 5 ^^tK^^ 2 0 1 . N, 

N - -i^pt T ^ K 0 . 2ml (Om-^m ^^ii.-C 2 Nf^»^^ b/Co R^-W. 

TK-ettttiU. ta5^^:^7K-ei5feofc:^MLfc„ a 

25 'H-m(CDCl3) 

5 1. 50 (s, 9H) 1. 81 (t, J=2Hz, 3H) 2. 73 (s, 6H) 3. 38-3. 45 (m, 4H) 3. 56-3. 64 
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(m. 4H) 4.91, (q, J=2Hz. 2H) S. 55 (s. 2H) 7.07 (d, J=8Hz, IH) 7. 32 (t. J=8Hz, 
IH) 7.46, (t, J=8Hz, IH) 7.65 (d, J=8Hz, IH) 

^) 2- ry- (2->^^:=^7v-) -2— :^>^^>>i^T$y -6-;j-^y-8- (b° 

5 mmM 

4-17- {2-:ff-=^M -1- {2->^ry^>'i^M -2-i^?^^JVT 

10 ^i5'7-/i'/7K (0. i%mMmtm xmmyj>^^^'^h^9yH-nm\^ 

'H-NMR(DMS0-d6) 

8 1.76 (s, 3H) 2.69 (s, 6H) 3.28 (br. s, 4H) 3.51 (br. s. 4H) 4.91 (s, 2H) 
5.40 (s, 2H) 7.04 (d, J=8Hz, IH) 7.43 (t, J=8Hz, IH) 7.60 (t, J=8Hz, IH) 7.83 
15 (d, J=8Hz, IH) 8.90 (br. s, 2H) 

^1ife^l9 7. [7- (2-'^^::^7V) -1- ( 2 -->T/ ^^-^^/M -6-;^ 

*H-NMR(DMS0-d6) 

5 1.79(s, 3H) 3.29 (br. s, 4H) 3.56 (br. s, 4H) 3.65 (s, 3H) 4.12 (s, 2H) 4.99 
(s, 2H) 5.48 (s, 2H) 7.10 (d, J=8Hz, IH) 7.50 (t, J=8Hz, IH) 7.65 (t, J=8Hz, 
IH) 7.92 (d, J=8Hz, IH) 8.95 (br. s, 2H) 
25 ^Wy9 8. 2- VI- (2--/^^/M - 2 -pt h^i^- 6 -;e-^y- 8 - 
(fc!'^^i^y-l-^/M -6. l-'i^\LYxizf'^)V-\->(jV:^^ f^'\^^y'^ 
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'H-NMR(DMS0-d6) 

5 6 1.79 (s, 3H) 3.28 (br. s, 4H) 3.48-3.56 (m, 4H) 3.91 (s, 3H) 4.97 (s, 2H) 
5.32 (s, 2H) 7.19 (d, J=8Hz. IH) 7.48 (t, J=8Hz. IH) 7.63 (t, J=8Hz, IH) 7.87 
(d, J=8Hz, IH) 9.05 (br.s. 2H) 

-6. KP-lH-7 ^U>--2->f/V;^/I>-7 
^) 4_ [7- (2-^'f'=^JV) -2-^PP-l-i^TVp^^/ V-6-;^^y 

%W§^9 6b)-t?v^^^/VT^yof^t>"9lJ:7'^n^T-fe ^y/^^ffiV^T^}S 
15 «?i|9 6a) ilH^icl-a-^bfCo 
^H-NMRCCDCla) 

6 1.49 (s, 9H) 1.84 (t, J=2Hz, 3H) 3. 43-3. 49 (m, 4H) 3.58-3.63 (m, 4H) 4.91 
(q, J=2Hz, 2H) 5.18 (s, 2H) 

20 -1-^/1^) -6. V-i^b KP-iH-T^y ^^-2->f/ w:^>>w7Tc:i./v] i^m 



9 9a)X*#bttfc'ft:^«^^ffiVNT> ^m^^J9 7 i I^^t-'a'^LfCo 
*H-NMR(DMS0-d6) 

25 5 1.80 (s. 3H) 3.29 (br.s, 4H) 3.55 (br.s, 4H) 3.68 (s, 3H) 4.22 (s, 2H) 
4.98 (s, 2H) 5.21 (s, 2H) 8.93 (br.s, 2H) 
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-6. Kp- IH-yy :^-2-^7V-:^ /i^7t::^/v^] 

4- ri. 7-1^'^ (2--f^=-;V) -2-^r2^ -6-±^y-6, 7- 

'5^y^ffiV^■r^^Sf!J9 6 a) i:ll^l-'a-^brCo 
^H-NMRCCDClg) 

10 5 1.49 (s, 9H) 1.80 (t, J=2Hz, 3H) 1.83 (t, J=2Hz, 3H) 3.40-3.45 (m, 4H) 
3.57-3.62 (m, 4H) 4.93 (q, J=2Hz, 2H) 4.98 (q, J=2Hz, 2H) 

_6 7--:;^ Kp- iH-T'y >^-2— Y/v^/t^:7T::^/i^] g^^7^^7VJ^;^7^ 

15 9 7 13:*5V^T. 9 6 a) •^#bttfc'ft:'^i^<^f^:b 9 ±ia^JS^?!i 

■ 1 0 Oa)T'#??i^fdb'a^^^^fflv^T. 7 iRliK^-a^^Ufco 

'H-NMR(DMS0-d6) 

S 1.79 (s, 6H) 3.28 (br. s. 4H) 3.53 (br. s,. 4H) 3.67 (s. 3H) 4.15 (s, 2H) 
4.83 (s, 2H) 4.98 (s, 2H) 9.02 (br. s, 2H) 

20 ^m^illQl. 1. 7-tf;^ {2-zr^:=.)V) -6-:^^y-8- {\^^y'J 

-6. 7--:^b Kp-iH-7^y :^-2-;»/t^;i< ^HU7V 

y !^^A^fflv^T^^l^?||l 0 0 ^i^^i^-a-^u^o 

25 iH-NMR(DMS0-d6) 

h 1.81 (s, 3H) 1.82 (s, 3H) 3.28 (br.s, 4H) 3.56-3.63 (m, 4H) 4.95 (q, J=2Hz, 
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2H) 5. 07 (q, J=2Hz, 2H) 9. 04 (br. s, 2H) 

iH-NMR(DMS0-d6) 

6 1.75 (s, 3H) 1.80 (s, 3H) 3.28 (br. s, 4H) 3.47-3.55 (m. 4H) 3.98 (s. 3H) 
4.66 (s. 2H) 4.96 (s, 2H) 9.01 (br. s, 2H) 

^jife#llQ3. [1-rU/V— 7- {2-'f^=^AA (t:° 

10 ^^i;>--i-^;v) -6. 1 -^^yiYxi-\Yi-':f)iv-2->()V7s)\^yr^ 

a) 4- C1-TU7W-7- {2--ff-=^JV) -2-:^PP-6-;r=3f^y-6. 

15 IIJSM 9 6 a) T' 2 -^^T y Y(n>^t> ^ \z.%^r y /v^lrffiv^r 

^H-NMR(CDCl3) 

8 1. 49 (s, 9H) 1. 83 (t, J=2Hz, 3H) 3. 38-3. 45 (m, 4H) 3. 55-3. 63 (m, 4H) 4. 90 
(d. J=5Hz, 2H) 4.93 (q, J=2Hz, 2H) 5. 19-5. 29 (m, 2H) 5.93 (ddt, J=10, 17, 5Hz, 
20 IH) 

b) Cl-Ty/l^-7- (.2-^^^AA -^-ir^V-d,- (b°^ 7v^>--l- 

25 1 0 3a)T#^>tLf^:>^l::'a'i^^^V^T. »^!l9 7 IH^l^l-a-^Ufdo 
iH-NMR(DMS0-d6) 
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5 1. 79 (s, 3H) 3. 27 (br. s, 4H) 3. 48-3. 56 (m, 4H) 3. 66 (s, 3H) 4. 12 (s. 2H) 
4.70 (d. J=5Hz, 2H) 4.98 (br. s, 2H) 5.07 (d, J=17Hz, IH) 5.21 (d, J=10Hz, 
IH) 5.89 (ddt, J=10, 17, 5Hz, IH) 9.07 (br. s, 2H). 

mmmi 0 4. i-ry/v-?- (2-:/^ ^7v) -e-:t^y-8- (b°^ 

MM. 

iH-NMR(DMS0-d6) 

10 6 1.81 (t, J=2Hz. 3H) 3.29 (br. s, 4H) 3.57-3.64 (m, 4H) 4.81 (d, J=5Hz, 2H) 
5.04-5.10 (m, 3H) 5.26 (d. J=10Hz. IH) 6.00 (ddt, J=10, 17, 5Hz, IH) 9.12 
(br.s, 2H) 

m.m\\ 0 5. i-yy/i^-7- {2--f ^^?i'') -2-7< b^->-8-(t^°^ 

iH-NMR(DMS0-d6) 

5 1.79 (t, J=2Hz, 3H) 3.27 (br.s, 4H) 3.48-3.56 (m, 4H) 3.93 (s, 3H) 4.55 
(d. J=5Hz, 2H) 4.94-5.02 (m, 3H) 5.12 (d, J=10Hz, IH) 5.87 (ddt, J=10, 17, 
20 5Hz, IH) 9.04 (br.s, 2H) 

^MMiofi. r?- (2-:/^rzyv) - 1- ^2-:^V^V^^M -6- 
;^j^y_8- (t°^7v;?:x-i->r;v) -6. 7--;^! -- kp-ih-:/u>^-2 

a) 4- [7- (2-:/^::^/V) -1- ( 2 h -2-i?^PP- 

25 6-;^:^y-6. 7-->:;i^b Kn-iH-:/y v -ft— ^'/i"] ^■-<yX^v-\--fJ 
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•H-NHflKCDClg) 

S 1. 49 (s, 9H) 1. 83 (t, J=2Hz, 3H) 3. 36 (s, 3H) 3. 39-3. 45 (m, 4H) 3. 56-3. 61 
5 (m, 4H) 3.69 (t, J=6Hz, 2H) 4.50 (t, J=6Hz. 2H) 4.92 (q. J=2Hz, 2H) 

b) [7- -1- (2-;^ h^i^^^J^) -e-:t^y-8- (t^ 

^yj^y-l — -6. Kn-lH-yy y-2 — {/v:^ji^yr=^ 

10 10 6a)xnhtifti\:^^mt:m^x. mmm9 7 tmm\^^^\^-^o 

^H-NMR(DMS0-d6) 

5 1. 80 (s, 3H) 3. 25-3. 32 (m. 7H) 3. 50-3. 55 (m, 4H) 3. 61 (t, J=6Hz, 2H) 3. 67 
(s, 3H) 4.14 (s, 2H) 4.25 (t, J=6Hz, 2H) 4.98 (s, 2H) 9.00 (br. s, 2H) 

mmmioi. i- i2-zr^:^;v) -i- (2-^ k^->'j^^>>v) -6-:t 

15 =ary-8- {\f^'7^Jy-l-4fV) -6. 7-v^fc: KP-lH-:/lJ>--2- 

ihi- h y ^j^^^m^xMMM 10 6 ^mintc^^ufco 

'H-MlR(DMS0-d6) 

20 8 1. 81 (s, 3H) 3. 25 (s, 3H) 3. 29 (br. s, 4H) 3. 55-3. 64 (m, 6H) 4. 34 (t, J=5Hz, 
2H) 5.08 (s, 2H) 9.05 (br. s, 2H) 

^jfe^lllOS. 7- (2-zf'f'=^M -1- (2-p< h^iXJ^^/l^) -2-^ 
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*H-NMR(DMS0-d6) 

8 1. 79 (s, 3H) 3. 23 (s, 3H) 3. 27 (br. s, 4H) 3. 46-3. 55 (m, 6H) 3. 94 (s, 3H) 
4.13 (t, J=6Hz, 2H), 4.96 (s, 2H), 9. 03 . (br. s, . 2H) 

mmm 109. ? -^yi^^u- 1 f^/i^- s - ( i^y- 1 - 

5 1. 7-i^li KP:/y >--6-:^y h]}yA-:tnmmM 

a) 7-^>-v^7V— 1. 7-v'li KpT^I; y-6-:r>^ 

^ y i/y 1 8 . 2 3 g f'jv:^;v:^^-y K 9 0 m 1 b^ ^^i^^'^:/ 

o-?>f Kl 6m 1 tr*B^x ^IHlJlT^l^^bfCo ^^Sl^^i^m^^/I- 3 1 
#\ ±ll^^l^^^ ^mbfc^^-r^'P'^l 0%itM (1 3 5ml) \z.mMU ? 0°C 

4 8 g ^#fCo 

b) 4- (7-^>^i^7l^-6-;^=3s^y-6. KP-lH-7'!;^^-8- 
15 7-^>'i^/V-l, 7--:^t KPT^y i^-6-;*-:^l 2. 74 8 gSrN, N- 

t^T^'^^/V-J^I^/l^i^r^ Kl 5 Om UJl^^Ls N-iJ^np^/Ni^^-r ^ K7. 9g 

^*Dx.feo K^m-^mLW^\^. m>m^^n.^^Mz.xmi\^. tk. in-;^ 

i^/V-8-^PO-l, 7-v^t KnT'y >'-6-;r:/6. 103g^#fCo ^ 

20 ot><?5^t'^7i^:/- i-:<;/i^^>i?t-7'^;w^;^7'/v2 o g hWi'^X.s i 5 

-7«^/->'V' (10 : 1) mm^fMl^'O. ^IB^fb-^i^l. 5 3 9 g Sr#fCo 
25 'H-NMR(CDCl3) 

6 1. 39 (s, 9H) 3. 07-3. 10 (m, 4H) 3. 35-3. 39 (m, 4H) 5. 44 (s, 2H) 7. 16-7. 18 
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(m, 2H) 7.22-7.32 (m. 3H) 7.91 (s, IH) 12.18 (s, IH) . 

10 mt^) ^^^^^f^o) \^xmnu uwt-^i^^- simg^m^. 

MS (ESI) 325(MIf-CF3C00H) 

mmm 1 1 o . 7 1 a - (tf-^ ^i:^>-- 1 >^v-) - 

15 ^E'fb^tJ^^fco 

MS (ESI) 339(MH*-CF3C00H) 

^Ijfe^rll 1 1. [7— <>-i>/V-6-:^^y-8- (fc!'-^^-:;?^^- 1 -^/V) 
MS (ESI) 397(MH-CF3C00H) 

^Wtll 1 2. 7-^:^i^/V-l- (2-7^ b:ar-y j:^/W) -8- (b°^^i^ 
25 3 e^'fb^^/^Of'^^p?) Ij:2-7« j.dev-^^/V-yn-r-f K^ffiV^T^lS^lJ 10 9 
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MS (ESI) 369(Mir-CF3C00H) 

^MM 113. 7 -^>-v^;V- 1 - ( 2 - y P - 8 - i^l^- 

MS Ve (ESI) 349(Mir-CF3C00H) 

MMM 114. 7 -^y t;?;!^- 1 - y ^ ^/l^- 8 - ( \f^yP>'- 1 -4 

10 ^mu mmit^m^mtco 

MS (ESI) SSOCMH^-CFgCOOH) 



mmmi 1 5. a- (2-'f'^=^;v) - 




1- 


^;v) -3. Kn^5i57"':/ [4. 


5-d] ^5^^:;^>'-4-;^->' 


hy 








a) 2-:/p^-3- (2-:/^:=:>'V) 


- 5 --^T y - 3H— f ^ i^'i/— /P- 


-4 





2-7^0^- lH->r ^i5^y'-/V-4, 5-i^;!(;/W2l?c:^ h y/V [CAS No 
50847-09-1] 16. 8 0 g O^i^^J' y — /V- 1 7 Om 1 ^|^lc:iit^4 . 5 
6 m 1 ^iUx.. 4 8 ^^;!lPfiil^SLfc„ J^JPUfc^. i^^ai^^V'S 0 Om 1 *5 j; 



20 tJ«7fc2 0 0ml ^^!jP;t, ^Wm^i^^mm^ ^^^l^^ J^^X^^^l., mM\^. WiB. 

1 g*5J;U?2-t7'^r:i/^:/pW K8. 6ml^*tl;ts ^m-T?i8 ^^»#LfCo 
|^M^^/V5 0 0ml ^iP^, 7X 3 0 0 m 1 3 HI^^L. MW::^ Y 3 ^ J^(Dm 

fP7K^^3oomit?^5fe^fL:fe^. j^^x^mx^. iiiiu ^ 

-mk^^^v (9:1) ^tti^]iiJ;!9s mm\:.-^^A. 0 9g%#:/fco 
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•H-NMR(CDCl3) 

8 1.43 (t, J=7.2Hz, 3H) 1.81 (s, 3H) 4.47 (q, J=7.2Hz, 2H) 5.16 (s, 2H) 

b) 4- [1- (2--;/^=^^ -4-'>Ty-5-3^h^-y;^7i^}^::^;u^ 1 

5 A: 

2-^o^-3- (2-:/^:=.7l') -5-^xT/-3H— <5j5^i/— /l'-4-:;{7 
/I^JJ^V^ :n^yl.aix^X/V4 . 0 9 g ^ f^yi;^':/- 1 -j^t/zl-}!!?;/^ t -Zff-JV 

10 i^-mm^^'^fv (2:1) m^i^ni:.^. mmi\::,'^m4:. 4 7g^#fc„ 

'H-NMRCCDCla) 

6 1.43 (t, J=7.2Hz, 3H) 1.47 (s, 9H) 1.82 (t, J=2.3Hz, 3H) 3.08-3.13 (m, 
4H) 3.57-3.61 (m, 4H) 4.44 (q, J=7.2Hz, 2H) 4.89 (q, J=2. 3Hz, 2H) 

c) 4- [1- i2-zf'^=^)V) -b-:r^V^i/-^;v^=:-;v-A-^ir:fojw^ 

4- [1- (2-:/^=./^) -A-%/T/-^-:i^V^iy:^7V^^;v-iti- 

8 0 g / -/V 2 0ml W^lzMiY^T 1^^=^ A 5 0 %7jc^ 5 m 1 ^M^. 

20 14^^16 O'C-TfinifiLfCo @^^^^/H 0 0ml *5J:tJ?7K5 Om 1 ^M^. ^ 

1 ^tk 5 0 m 1 1 mti- h y i> A<z)ia^7K^^^ 5 o m i x^mmtw iE;^^^ 

V^yy^-\z.xmm:U -^^-^y-m^^^^^ (3 : 2) ^m:9'HJ:«9. :^iB 

it-^mo. 5 8 g^#fCo 
25 ^H-NMRCCDClg) 

6 1. 43 (t, J=7. 2Hz, 3H) 1. 48 (s, 9H) 1. 82 (t, J=2. 3Hz, 3H) 3. 12-3. 16 (m. 
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4H) 

3.54-3.59 (m, 4H) 4.44 (q, J=7.2Hz, 2H) 4.89 (q, J=2. 3Hz, 2H) 7.41 (br.s, 
IH) 8.88 (br.s, IH) 

d) 4- [1- (^2--^^^)^) h^->':»/I^#::^/V-4-^^7V:^/V- 

5 yr^^ivijjva^i^^ % K-f /i^- 1 H-^ ^ ^-J—)V- 2 -^)V\ v^:^- i 

4- Cl- (2-:/f-::^/V) -^-:^y-^V^}Vi^=^)V- 

:j:-7.'tJV0, 5 8 g Oi^^ O O ^ iJ' 2 0 m 1 ^^^l^lX h 7 }i p ^ h y 

10 ^'f'jV:t^y:=.i:;JxO. 2 3 5tr^JB;t. ^mT?18^|^SI#byto i^^nnj^^l^ 

5 om 1 mmm-r v v ^j>^(Dm^7mm2 om i t*^#l. mAmm 
^^^z^^j>>x-%mu mi^mmu ^la^b-a-i^o . 5 5 g ^mtco 

'H-NMRCCDClg) 

5 1.41 (t, J=7.2Hz, 3H) 1.47 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 2.39 (s, 3H) 
15 3. 12-3. 16 (m, 4H) 3. 56-3. 59 (m, 4H) 4. 42 (q, J=7. 2Hz, 2H) 4. 80 (q, J=2. 3Hz, 
2H) 

e) 4- [1- (2-^=^=^^ -5 -Ji b=3{^'>;fr>^l^2l^:=^/V— 4-7t^7V;^/t^ 

20 4 - C 1 - ( 2 -rff-^JV) - 5 V^-y^ )Vi^:='JV- 4 -:^^)V7jvy y 

% 1 H->r ^ ^5^)/— 2 — f/W] t°^7i^:/- 1 

t -::^'^/^a^;^x/^0 . 5 5 g O^t^ / — ^'VS O m 1 2N iiM 

3i^/V2 5ml *5J;t^lN im\\:r^ b y i^'ATK^SrJPx.fCo 7KJi^i^^^^/v 
25 2 5ml-ettWL. IN zKM^b^ h y iJ'^*^!^ 1 m 1 ^^A. 
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^mi- V y ^j^omm:^^^ i o m i tm.it-t v v aois^ptk^is i o m i -e 

:fyyj>.^v2^h^yy^-\^xmuu ^^'fy-'mM^^^^ (4 : i) mm^ 
® J; 9 > uBit^m 0 . 1 5 g ^mco 

^H-NMRCCDClg) 

5 1.43 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.81 (t, J=2. 3Hz, 3H) 2.40 (s, 3H) 
10 3. 16-3. 20 (m, 4H) 3. 55-3. 59 (m, 4H) 4. 35 (q, J=7. IHz, 2H) 4. 80 (q, J=2. 3Hz, 
2H) 

f ) 4 _ [ 1 _ ( 2 -zff-::^/^) - 5 - h ^-y:^^^:^::^^}^- 4 - Kp 

^ 1 H-^ ^ i$^y-/v- 2 -^/v-l t:°^7^i^:^- 1 -:fy7V':^ym t . 

;^:7t^/^:*>'^5!K->'^-1H— r^;?'>^->'V'-2— f>'V] i^^9i^y-l-:f3/^ 
T^ym. t -:/^;V3i;^7';V'0. 2 6 5 g<^J^^/— /V8m 1 ^^^zlI^^tKIB 

(II) 0. 187 gis^x^7i<.mim^^i'hv^j>>o. o9o^M^. ^ur ^ 

^^^#brco HI-I^^tK^ (11) 0. 1 8 7 g:j3J:tJ«7K*{b{55**:^hy •J'-^^ 
20 0. OdO^MXtc^. Ismfmm.XMWLfCo mm^^^^ 10 0ml -is 

0. 5N :^m50ml tr^JBx.. ^ai^TKS Om 1 ^M^t;-:^ b y A<^^^:?K^ 

^^^y:;&'^;W;&7Ai5^n'vhi5^'77^-{e:T||Mb.^^f:^-@im^^/K4 : 
1) ^ffl^li^J:^)^ EJiSf^O. 1 7 2 gHHRU ^drf-^^-S^m^^/V- (1 : 4). 

25 ^ta:$>® ^ ^ mmit^'^ o . o e i g ^iifco 

'H-NJflKCDClg) 
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6 1. 42 (t, J=7. IHz, 3H) 1. 48 (s, 9H) 1. 81 (t, J=2. 3Hz, 3H) 3. 17-3. 21 (m, 
4H) 3.41 (t, J=4.8Hz, IH) 3.56-3.60 (m, 4H) 4.36 (q, J=7. IHz, 2H) 4.75 (d, 
J=4.8Hz, 2H) 4.81 (q, J=2. 3Hz, 2H) 

g) 4- [1- (2-7''^^7V) -5-:i^h^iy:ti/l^:^=^^l^-4-:^/V^/V- 

(7 : 3) mm^m^i^. nmi\:.'^mo. o 5 5 g^#fco 

*H-NMR(CDCl3) 

6 1.42 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.82 (t, J=2.3Hz, 3H) 3.23-3.26 (m, - 
15 4H) 3. 55-3. 59 (m, 4H) 4. 45 (q, J=7. IHz, 2H) 4. 89 (q, J=2. 3Hz, 2H) 10. 36 (s, 
.IH) 

h) 4- n- (2-:/^ri;l^) -6-^^/W-7-;^dpy-6. Kp 
-IH-^^^V [4. 5-d] b°y ^v^y-2-^/V] t:°^7v^y-l -;^/l^ 

20 4- [1- (2-7^^^/^) -5-3:^b=¥V;*/^5^'::i>'V'-4-*7V$/^-lH 

0. 0 5 5 g(^J^^/— 7^2. 5ml^^l;i7«^/Vt K7i^>'0. 0 5mlSr*P 
8 0*C-ei 5^^. Mleil 3 O'CXlAmmimVfCo R^^m^W^MBl^ 

25 o^^y^ (1 : 1) mni^mi:^. mmit^^o. 035 g^#fco . 

^H-NMRCCDCls) 
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5 1.52 (s. 9H) 1.83 (t, J=2. 3Hz. 3H) 3.38-3.42 (m, 4H) 3.61-3.64 (m, 4H) 
3.85 (s, 3H) 5.09 (q, J=2. 3Hz, 2H) 8.13 (s, IH) 
m n/e (ESI) 387. 4 (MIT) 

n .q- (2-y^c^>>v) -5-^'f-;\^-2- (\i'^v ^Jiy-l-4jV') -3, 
5 .q-i^t Kp^$>9^^/ r4. 5-d1 fc!'y^i^V-4-:^>- f U ^/V^^pS^M 

4_ [i_ (2-^'^^^l^) -6-;^^;^^-7-:t^y-e, 7-i?l:Ki3- 
iH-^^^y [4, 5-d] \fV^i^y-2-4;vl tr-<7i^v-l-;«7/V2j< 

ym t-:f^7V:x:p(.T^l^0. 0 3 5 1 g(Di^i!^^^y^^yO. 4mlWi-h 

vvy7V':tumm:t^) ^m^-n^o) \z.xnnu ^^la^fb^^^o. o 2 9 5 

»H-NMR(CD30D) 

15 8 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 3.83 (s, 3H) 
5.15 (q, J=2.3Hz, 2H) 8.20 (s, IH) 
MS (ESI) 287.09(MIf-CF3C00H) 

^'r^^y-i-^ju) -3. s-i^fcKp-^^^v' [4. R-di 

5_^y.:;?yV;a-deVp(^;W^iJ^)/ [4, 5-d] V ^^^'^-A-^'^ 
AS No 8 2 1 3 7-5 0-6] (R. P a u 1 Gagnier, Mic 
25 hael J.Halat and Brian A. Otter Jour 
nal of Heterocyclic Chemistry, 21, P 
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4 8 1. 1 9 8 4; T/V • jK-ZV • -r^ • 'i^au^ • 

^;^hy-, 21.481M> 1984 ) 3. 0 4 g (T^i^rJ' n ^ ^ 5 0 m 
\WWi^V})^'f'^^T%y2. 0 8g. N, N-t^^^/v:^;^>'T^'Y/'V'i^oy 
5 -rK2. 8 0*5j;t^4-i^7«^;vr^/t°yi^:/0. 2 2glrJDXL> 4^^« 

iliiUfCo i^m^^/V 2 5 0 m 1 ^M^s 1 Nit^zK^^ 5 0 m U ^^tK^':^ 
h y !>iN©^fP7K^ 5 0ml bm\::r V])"^ J^<om^im^ 50ml TM^iSfe 

10 mmv.'^mz. 8 6gSr#fc„ 

'H-NMR(CDCl3) 

5 2.98 (s, 6H) 4.77 (s, 2H) 5.74 (s. 2H) 7.30-7.39 (m, 5H) 8.21 (s, IH) 8.46 

(s, IH) 

15 ^ ^ y [ 4 . 5 - d ] b° y ^v^^- 1 - ^/^^ ^Mv^t^ ^/v-t ^ f 

g^#H^Tx -7 8t;'X?5-^yv'/^:^-=^^>';^^>'^-4-;e-^y-4, 5- 
KP-r ^i5^:/[4, 5-d] fy yi^^^-l-^/V*>'^'^^^>'^T5 K3. 
3 4 g<Dx hyli Ka:77i^l 5 Oml^?^}J:n-7'^/wy ^!>i^5. 3m 1 (2. 
0*/v^^^n^de^f->'^)'iSriBx.. l^K-7 8rT'»#L:/h#. ^^^^n 
20 paii5^:/3. 2 6 gOT" b7 t Kn >'7>'2 Om l^l^^^IP^^ 

•^fco m\::ri^^=-'^J^<D^%ii^mi2 sm 1 ^JdPx.. @^^^^/w5 om 1 -ett 

w ufco ^s^^tk 2 5ml bm\:^i- V y !^7i^.©lafP7K^ 2 5 m i -^m^w^ 

xi'^V^yy^-\^X^nu ^^-^y-mk^^f^ (2 : 3) ^t^:9•®J:9^ 
25 MtB'fb'g'i^ 2 . 3 1 g ^^fCo 
^H-NMRCCDCla) 
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8 3.12 (s. 6H) 4.77 (s, 2H) 5.70 (s, 2H) 7.30-7.39 (m, 5H) 8.48 (s, IH) 

[4. 5-d] }^v^i^>-2—(ju) }^^yi^y -i-:fy;\^^yi^ 

-v?t Ki3>f ^ [4, 5-d] t" y ^-yV- 1 ^/VT ^ K 

2. 3 1 g*5j;t;«t''^7i^:^-l-:=5^>'^^^^ t->^^/V^;=<«7'>'V4. 49g 

10 *H-NMR(CDCl3) 

8 3.54-3.58 (m, 4H) 3.71-3.75 (m. 4H) 4.68 (s, 2H) 5.65 (s, 2H) 7.25-7.35 
(m, 5H) 8.21 (s, IH) 12.58 (br. s, IH) 

fi , Kp-1H-^$^>^ C4. 5-d1 \^y}^^J y-2-'A}V\ 

4_ (6-^:/^;^;^;^-:ar^/^^>'^-7-;^-^y-6, 7 -^^^t: Kn- 1 H--f 
^i5^y [4, 5-d] t''yi5^i^>'-2— r/V') \f^y^JV-l--^f^'^^^B. t 
-:/f-/Vax><.X/VO. 216gON. N-^:;?7^^;V':^/VAT^ K2 0mm?^}C 

^^^y!>AO. 7 4g*3j:t;^2-::^^=/v>^n-^'f KO. 0 7 8 g^JPx.;^o 

20 16 g^m^^/v- 5 0ml ^:UD;i. ^tiJi^;?K 2 0 m 1 -T? ; 

mU\^. (3 : 2) mtii:9-®J:«9x tilB^b-a-i^O. 13 9 

25 ^H-NMR(CDCl3) 

6 1.50 (s, 9H) 1.86 (t, J=2. 3Hz, 3H) 3.38-3.44 (m. 4H) 3.61-3.66 (m, 4H) 
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4.72 (s, 2H) 5.10 (q. J=2,3Hz, 2H) 5.65 (s, 2H) 7.25-7.38 (m, 5H) 8.18 (s, 
IH) 

y-l-:fy;l.:^ym. t -:7'^/V^:^x/V0 . 0 0 7 3 g^^JS^Jl 1 5 i) ^ 

nmi^Xs o o 4 3 g ^#fc:. 

10 'H-NMRCCDgOD) 

6 1.83 (t, J=2.3Hz, 2H) 3.45-3.49 (m, 4H) 3.65-3,69 (m. 4H) 4.69 (s, 2H) 
5.15 (q, J=2.3Hz. 2H) 5.64 (s, 2H) 7.17-7.32 (m, 5H) 8.20 (s, IH) 

MS Ve (ESI) 393.28(MH'-CF3C00H) 

^life ^ll 17. 3- (2-zf^=^M -2- (\i'-<y i?y-l-^Jl^) -3. 

15 5— Kp^$-^-^ r4. 5-d^ \fV^i:^y-4-:t> hvy;v:t^mm 

mmnm%r. 4- i6—<yi^ji^:t^i^;^^7i--i- {2-zf^=-M -7 

\^^9-Jy-i-:^;i^:^ym^ t-:/^/^^^;^^/^^ I23g(^i^^i3 

20 u^^y8mimm^-7 S'CWi^mU ^Mim^mi. 9ml (l. 0*/V 
i^ijr a n yim) ^M^tco -78^-^5 L/c=^. ^J^nx2;i^y 

-^^y-7P(Dl : l^^-a-Ml 0ml ^;[jn;t. - 7 8'CT'Hi-2^^»#Lfc 
m^-C±m$^fCo Sli^^MiE^^^b. 7«iJ'/-/H0ml^;(jP;tfc^> 

25 ^^0. 3ml ^mmmmu mm^mm^^^mi^^^'^^^^y^^- ^'^'^ 
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*H-NMR(CD30D) 

8 1. 83 (t, J=2. 3Hz, 3H) 3. 45-3. 49 (m, 4H) 3. 65-3. 69 (m, m) 5. 16 (q, J=2. 3Hz, 
2H) 8.21 (s, IH) 
5 MS (ESI) 273.16 (MT-CFjCOOH) 

mmmris 2- [7- (2-•f^=^^^^) -i-7^ '^7i^-6-;^^y-8- 
^ 4_ r7- (2-:f^c=:7V) -2- (2-:»/w^^^7v:73iy ^ix) -1-^ 

4_ [7_ (2-^*^=1/^) -2-j5'nn-l-7«^/V-6-;^-'3fy-6, 7 
Kn- iH-:/y 8 — f/v] t°^7v^>'- 1 t ->^^ 
7V3i;^x>rv200mg?rl-^^/^-2-lfny K:/2. OmU^:^j!^U f-y 
15 ^/l^T^ K8 5mg. 2 9mg^*nx.. 1 0 O^lJlT 2^^«# 

Ufco ^j^i:^^^m*i?ifr4PUfc^^ 5. Om i ©TK^iPxifco ^mt? i 

^m^2 2 Img (8 9%) #rCo 
iH-NMR(DMS0-d6) 

20 6 1. 43 (s, 9H) 1. 79 (t, J=2. 5Hz. 3H) 3. 23-3. 27 (m, 4H) 3. 36 (s, 3H) 3. 48-3. 52 
(m, 4H) 4. 95 (q, 2. 5Hz, 2H) 6. 59 (td, J=8. 0, 1. OHz, IH) 6. 63 (dd, J=8. 0, 1. OHz, 
IH) 7.14 (ddd, J=8.0, 7,5, 2.0Hz, IH) 7.80 (dd, J=7. 5, 2.0Hz, IH) 
MS (ESI) 522 (MH") 

b) 2- r7- (2-'ff-=^7V) -l-^^/V-6-^=^y-8- 
25 -1—CM -6. 7-t?fc KP-lH-T^y >--2-^;l^;^ ^->1 ^>---yT^ 

K mmm. 
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4- [7- (2-:/^::^/^) -2- (2-;«;yW^^^/V7a:/dri/) 
l-;^;/^:^^^ t -:/^>'PJ^:^^/1'2 1 OmglC;;?^/— ^^VS. 5mK4N 

mm-B^^^^i^mw^ 2 . 1 m 1 ^jp;tfc:o ^mi^T 4 

T. ^^iB^ti-a^tl^^ 1 7 7mg (9 6 %) #fCo 
'H-NMR(DMS0-d6) 

6 1. 82 (t, J=2. 3Hz, 3H) 3. 28-3. 32 (m, 4H) 3. 48 (s, 3H) 3. 54-3. 58 (m, 4H) 5. 04 
(q, 2. 3Hz, 2H) 6. 96 (br. t, J=7. OHz, IH) 6. 99 (br. d, J=8. OHz, IH) 7. 46 (ddd, 
10 J=8.0, 7.0. 1.5Hz, IH) 7.93 (br.d, J=8.0Hz, IH) 

MS Ve (ESI) 422(MH*-HC1) 

mmm 119 3 - ( 2 -i/^n^v-) - 5 ^/v— 2 - (tf^^ i^y- 1 - 

^/V-) -3. 5-':^fc KP>r^>?^-/ [4. 5-d] }^V^i^>-4-:t>' 

a) KP>f [4. S-dDb' 

15 y 4 

iimT*5-7{^/i— 1, Kci-r^iJ^y' [4, 5-d] \i°]}^py-4 

-:t:^[CAS No 7 6 7 5 6-5 8-6] (Sh i h-F o n g Chen 
and Raymond P. Panzica Journal of O 
rganic Chemistry 46^ p2467^ 19 81; • 

y^'^^:^h]) 4 6, 24 6 7Mx 1 9 8 1) 7 8. 8 g ^i^iJ' o p ^ 
i?^^2. 5 UClif^P^'*. hy3::^;V'T^y7 8. 8^*fl^l/h„ hVf-)l-^n9 

.Ki 7 6 g^;&px> 3^^^#Lfc„ i^m:3^^/i-7. 5 7K3 
^•^y-i^^=c^;v (20 : sod^^O : 100) ^tti:9-®<J: 9 > Umt-^^l 
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3 6. 5g^mCo 
'H-NMRCCDCls) 

8 3.79 (s, 3H) 6.92 (s, IH) 7.07-7.13 (m, 6H) 7.32-7.40 (m, 9H) 7.87 (s, 
IH) 

5-d] fc°y ^-:^>--4-:ry 

l^l^{-y ^l^^A^dE^f-p<^7Vv?V7v^K2 2 Om 1 (1. O^/t'T'h^fcKn 

10 yyym^) ^M^. -7 5X:'Vi^mBWhtc^, ^^-^^tixia^^ys 2. 

15 ^^-^v ^S^L^ r/H 0 Om 1 -ezililgfei^LfCo ^IB{b 

^^6 9. 7 g^mco 
'H-NMRCCDClg) 

8 3.78 (s, 3H) 5.81 (s, IH) 7.25-7.27 (m. 6H) 7. 28-7. 38 (m. 9H) 
c) 4- (6-p^^/V^-7-^:^y-6. 7-i^\i Kp- 1 H->f ^ [4. . 
20 5-d] Ify ^v'V-2-^/V) l-;^/Vxj^V^ t -T^^-zI^j:^ . 

2-^PD-5-p«^/V-l-hy^>p-l, 5— Kn-r^tJ^)/ [4, 5 
-d] i:°y :^v?^-4-;*-i^6 9. 7 g th'^yi^^- l-:^Ji^^ym t--f 
5 3. 4 g ^^-^x ^mo^a^T-C^^bJ^tliS ^ 1 0 CC^T* 

25 inBL^o -KJ^»5|Hi^L-^i-<5^eofce>ms^i 5 o°c^T'±{f. 
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l;i^t!c$-&> W^^^^i^LfCo t--:f'^)yy:^^)Va^'-7-f\^2 0 Om 1 -^2 0, 
7K2 0 Oin 1 -eSlH. %fzMX^ ^/Woi— x/V-B 0 0 m 1 -^2 0?^^^ 

^H-NMRCCDClj) 

5 6 1.50 (s, 9H) 3.56-3.62 (m, 4H) 3.73-3.80 (m, 4H) 3.87 (s, 3H) 8.16 (s, 
IH) 12. 65 (br. s, IH) . 

d) 4- n- -6-^^/w-7-;^=3{^y-6. r-i^^K 

xi-\YL-4%^-/ [4. 5-d] \^y^^^^l/-2-^)V\ y^^y^y^y-i-iJ 

10 g^#ia^T> 1 5'C'X?4- (6-7«^/V-7-;*-'3E^y-6, 7-i;?fc K^- 
l H-^T ^ [4, 5-d] \^y)^^^V-2-4)V) yd^yy^V-\-')J)Vi$. 
t -l/^/V^^^T'/VS 8. 4 g(^N, N-i^p^^/V^/l'AT^ K5. 5 1 
!J^A4 3. 9 g*5J:tJ^2-7'^^c:^/^7'n-^>f K2 7. Bml^jill 

imTck., ^^^^m-t?2 2NFKWLfc^. tki 0 im#\ i^m^^^i^s 

15 1 r*i*muyco w^ii^TKs i "t?2Iii. met y y c^i^co^^TK^s i -cM^fe 

iSfe^L. 7KJi^g^^3i^/^3 l-e2|iiamufCo ^l^-^tJ-^^ %imBr?^ 

ICT^S^U. g^m^^/v (3 : 2:d>b3 : 7) ^W:9^Pii «5 > ^IB-ft; 

-a-^l^ 5 4. 3 g ?r#fc„ 
20 ^H-NMRCCDCla) 

fi 1. 52 (s. 9H) 1. 83 (t, J=2. 3Hz, 3H) 3. 38-3. 42 (m, 4H) 3. 61-3. 64 (m. 4H) 
3.85 (s, 3H) 5.09 (q, J=2. 3Hz, 2H) 8.13 (s, IH) 

e) 3- (2-:/^=7V) -5-p^^/V-2- ^^V- )\^^ -3. 
25 5->:^b KP^^^'y [4. 5-d1 b:°U^v^y-4-:ty 

4- Cl- (2-:f^=/V) -6-7«f/V-7-;^-'¥y-6. 7-i^tKn- 
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lH-^^i5^y [4, 5-d] bry i5^i^>'-2— f/V] If^yi^V- 1 

ym t-'fi-j^^y^'r)^^^. 3 g<^v^i5'OPp«i$'>'2 0 Om l^l^l- h y :7 

^01^7^5 0 om 1 ic^^L. mmm^ h y 1 o%7K^^^i i ^^i>bTo 
5 ^jp^fco ]iiJD=^> i^^^^/i-i 1 ^x,x^im\'cY h y e^i^ 5 NtK^ 5 O O m l. 
^.inx.. ^aii^^^i-fco ^^Dm^^i^TRJi^'^^iJ^no^^yi l•T?5IiI^4t^ 

Ufeio ^SSr-a-t^iir^ 7K^>fb-:^ h y 2N7K»5 0 Om 1 T*l5fe#^L. MtK 

IB^fb-a-i^ 3 0. 5 g <^^^H^#:/5:<. 
10 ^H-NMRCCDClj) 

6 1.84 (t, J=2. 3Hz. 3H) 3.05-3.09 (m, 4H) 3.38-3.44 (m, 4H) 3.85 (s, 3H) 
5.06 (q, J=2.3Hz, 2H) 8.13 (s, 3H) 

^Ifefi fl 1 9-2. 3- -5-;^^/W-2 - 



15 /i^j:y-4-;^7V;!^;yM:^ 

3- (2->^^^/V) -5-p«^>'V'-2- (t°^7i^:/-l-^>'^) -3, 5 
Kin^^iJ*')/ [4. 5-d] If y y^;?:/-4-:^-^^9 8. Tmg^:^^^?^ 
-/V 1 m 1 t2:^i!iUa?^T>p— VjV^^y^f^-^^^y"^ l ^fO^ 101ing<D:n/?y 

-/Uml^^iJP;!. 3iK?^T2NpM«#Ufc„ ^^ffii^^^t^U 5 0°CX'l^ 
20 XMmc^m 15 3. 2 m g ^#fc„ 

iR-NMR (DMS0-d6) 

5 1.79 (t, /= 2 Hz, 3H) 2.27 (s, 3H) 3.25-3.35 (m, 4H) 3. 50-3. 54 (m, 4H) 
3.70 (s. 3H) 5.13 (d, /= 2 Hz. 2H) 7.10 (d, /= 8 Hz, 2H) 7.47 (d, /= 8 
Hz, 2H) 8.25 (s, IH) 8.79 (br. s, 2H) 
25 ^fc. ,;i(D:^|B>fb'^i^l 0 7. 9 5 m g ^ffiV^TT•^r h y J: «9 ^^ 
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mi-mmi2o 2- o-r^y b'^ue^:^-i-^ >^t^^ -3- (2->^^^ 

5 yjv:^ uy—9—'< /v^ J^:^ x/v 

^;V3i;=^7'/W5. 0 1 g(0 t-:/i5'y->'H Oml^l^v^-f yT'atVWJi^/V 

mnr. 6 o'c-ci smmMBi^fco ^j^^m^^mu iim^^^n 5 om 1 ^ 
10 jtix.fco «Ji^ 5 %im^wm 1 0 0 m 1. 5 %mm:^m'r ^ y atk^ 1 

OOml,. TKlOOml i^X^Mii^-T h ]) !^i^Olaf07K^ 1 0 0 m 1 Till^^Jfe 

n^it^m 1 . 8 8 g ^mtco 

15 ^H-NlffiKCDClg) 

6 1. 45 (s, 9H) 1. 45-1. 72 (m, 3H) 1. 82-1. 87 (br. s, IH) 3. 09-3. 30 (br. s. 2H) 

3.58 (br.s, 2H) 3.82-3.98 (br. s, IH) 4.24 (t, J=7.2Hz, IH) 4.27-4.48 (br.s, 
2H) 4. 52-4. 59 (br. s, IH) 7. 32 (dd, J=10. 3, 10. OHz, 2H) 7. 39 (t, J=10. OHz, 2H) 

7.59 (d, J=10.0Hz. 2H) 7.75 (d, J=10.3Hz, 2H) 

20 b ) tf^ y 3 ^ ym t -T'^/v^j^^^T'/t^ 

f-zv-T ^> 2 5 m 1 ^*P;ts 18 ^^^S-^WbfCo WiBMM\^t^^s a^Sr b 

15 0ml *5 j;tJ^i5^aiy^ 1 0 %7K^?^ 100ml \zmM\^f^o tKS^ 5 
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IB-fb-a-^ 0 . 7 9 g ^#fc:o 
'H-NMRCCDCls) 

8 1. 45 (s. 9H) 1. 41-1. 53 (m, 2H) 1. 65-1. 72 (m, IH) 1. 79-1. 86 (m, IH) 
. 2.48-2.56 (m, IH) 2.64-2.70 (m, IH) 2.78-2.86 (m, IH) 3.06 (dd, 
5 J=12. 0, 4. OHz, IH) 3.48-3.62 (br. s, IH) 4.71-4.88 (br.s, IH) 

2- (3-7^/fc:°^Ui^V-l -^>>V-) -3- (2-':f' ^=^M -5- 

10 -d] t°yi5^e^:/-4-;r>'0. 0 20 g*5J;tJ^t'^yi^^^-3— f/V-i^y/W^^ 

i^m t -^'f-7v:x^^T/vo. 0 4 0 g ^m^^. mm(Dnm%r. 1 5 0 °c-e 1 

m^^'^^^Bt^^M^^. [1- (6-7«^/V-7-;^-^y-6, 7-v^tKn- 

i-ti-4^^>^ [4, 5-d] t^yi5^i^v--2->f;w) fc°-<y ^;;^>'-3--r/V'] 

15 /W^ ^ t -^=f-}V:r.-:^'r)\^ 0 . 0 l 6 g ^^fCo r tt<^ 0 . 0 0 8 0 g 

^N, N-^;?^^>'V3^^/V'Ar^ KO. 6mUcl^0U ^^:*y ^J'-^O. 003 
8 g*5j;tJ«2->^^^/V:^t3'^^ KO. 0 0 3ml %iP;t., ^mTM8it^»#b 

m 1 *3<tt^7K 1 m 1 t^:$^fCUs ^^S^^i^b/Co B 
^^^;>i5rnp;»t^yO. 5mUc:^i!SL> h y ^^WP 0 . 5 m 1 ^^JB;t;feo 1 

y^^^jv-immM (0. i%hy:77i';^n|^m^^) ^fflv^fCo) l-Ti»$au 

mm^-^^& 0 . 0 0 4 6 g ^#fco 

^H-NMR(CDCl3) 

S 1. 74-1. 80 (br. s. IH) 1. 82 (br. s, 3H) 1. 96-2. 19 (br. m, 3H) 3. 43-3. 79 (br. m, 
25 5H) 3.86 (s, 3H) 5.05 (br. d. J=16.0Hz, IH) 5.23 (br.d, J=16.0Hz, IH) 8.15 
(s. IH) 
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mmmi2i 2- (3-T^/}^^vi^y-i—(M -5-7<^7v-3- 

(3-^^/V-2-yT^M -3. 5-':^t: KP^^^y/ [4. 5-d] b:°y 

[1- (6-;^^/^-7-;^-^y-6, Kn-lH-^^yy^ [4, 

5 5-d] \f]}'^i^l^-2-^M \^^Vi^y-3->(/v:\ -:^;w^^yWt t- 
T'^/Voiy^T^/V'O. 0 0 8 0 g*5j;tJ?4-'/P/e-2-7«^>'V-2-:^7'V0. 

0 0 4ml ^m^/^xmrnmi 20 1 mmmw.i\:>-^i^ 0 . 0 0 3 4 g ^mco 

*H-NMR(CDCl3) 

S 1.66-1.74 (br.s, IH) 1.76 (s, 3H) 1.80 (s, 3H) 1.96-2.20 (br.m, 3H) 

10 3.20-3.79 (br.m, 5H) 3.85 (s, 3H) 4.90-5.05 (m, 2H) 5.37-5.42 (m, IH) 8.15 
(s, IH) 
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' ^mm\ 2 2. 2-C7-(2-::^^n;w)- i-:><^>>v-6-;r^y-8- (br 

4_ [7_ (2-^^=^M -2- (2-;«7>'W^^^/l'7aiy =3rv') -l-p< 
1-;(7;VJJ^>^ t -r/^/Vcnx^X/VS 3. 0 g ^ h U :77V;^l3@^^ 1 6 0 m 1 

Kmmu mm^x i ^^wu^co k/i&^i- 2M7Km'fb':^ h v atk^ 1 2 

10 8g#fc„ 

^H-NMR(DMS0-d6) 

6 1.78 (t, J=2.4Hz, 3H) 2.82-2.86 (m, 4H) 3.18-3.22 (m, 4H) 3. 36 (s, 3H) 
4.91 (q, 2.4Hz, 2H) 6.58 (td, J=8.4, 1.2 Hz, IH) 6.63 (dd, J=8.0, 0.8Hz, IH) 
7.14 (ddd, J=8.0, 7.2, 2.0Hz, IH) 7.80 (dd, J=7. 6, 2.0Hz, IH) 
15 MS (ESI) 422 (MT) 

mw.m 12 3. 7 ( 2-:f^=^;v) - 2 - ( 3 - Kp ^ariXT^n 

4_ [y- (2-y^'f-=^M -2-:J'nP-l-P«^>'^-6-;^^y-6, 7 

;^;f;;/)._i_^p/nv— 7V2 0/i 1. mB:^ V 6 TOO. g X.. m.m^x5 
/v—TK^^tt^s (0. i%hvy/i^:^^mm^^) ^fflv^^o) Kxmmi-s urn 
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^t-B-^ 3 . 1 5 m g ^#fcio 
MS Ve (ESI) 377(MH*-CF3C00H) 

^life-gill 2 4. 7- (2-'f^=^JV) -2- (2-11 K PjpV7^Ptf/V:^>^V7 

5 V- 6 - b V 

^^V;&7^b-2-7't3/^/-^V'^^V^T^J£^^!jl 2 S^IH^l-^SU ^IB^fb-a- 

i^l. 7 0mg^#:feo 
MS Ve(ESI) STTCMH^-CFjCOOH) 
10 ^tfeMl2 5. 7^ (2->^^^/W) -2- (2. S-i^fc KP^-y>^ntf/V 

15 mmi\:^'B^2. 6 3mg^#fCo 
MS (ESI) 393(Mir-CF3C00H) 

mmmi26. 3-17- iz-'f^^yV) -i-y^>v-6- ;^^y-8- 

20 4- [7- (2-7'^=/^) -2-:J'Pn- l-;^^7V'-6-:t=3f-y-6, 7 

iH-yy >'-8-^;V'] f^^v^:/- i-^^/^'V'^V^ t-:/^ 

7V3i;^x/V'7mgtrl-^^/l— 2-foy F^-O. 15mU^^^!?U 3-^ 
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^1^4. 6 0mg^#fc» 

MS Ve (ESI) SQKMir-CFaCOOH) 

mmmi 2 7. 2- [7- (2-:/^^/^) -i-^^/v-6-:t^y-8- (t:° 

5 ^yi:^y-l—fM -6. 7-':^b KP-lH-T'y >^-2-^/v;^/1-7t::^ 

g ^#fCo 

10 MS Ve (ESI) SQKMir-CFaCOOH) 

^jfeMl 2 8. 2-s-7'^7W^;l^:7y:=i/I^-7- (2-7^^^^;V) 

(tf^^i^y-i-^/v) -1. 7--:^b KPT'y :^-6-;^>- 

15 -f-:t-/i^^M^^xmMm 126k mm^^M u uwt-^^ 4 . e S m g ^# 

MS (ESI) 375(Mir-CF3C00H) 

mmmi2 9. 7- (2-y^^=^/i^) -i-^^/v-s- (fcr^7i^:^-i- 

^/V) -2-7'T3bVl^;^/V7T::^/V— 1. 7 --^b Kp^^P 6 

20 yj^:tr:iBMM 

1 -^:i--^i'^m^^xmMm i26t mm\^^Mu umt^>i^ 4 . e 1 m g ^ 

MS (ESI) SeKMir-CFaCOGH) 
25 mmmiSO. 1- i2--:f^^M -i-^^;U-2 -i^^n^l^^;l^^/V^ 
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5 MS (ESI) 387(MH*-CF3C00H) 

mmm i 3 i . ? - ( 2 -•f^::^^ - 2 - }^'fiyji^:^;i'y r 1 -7^ ^ 

MS Ve (ESI) 487(MH'-CF3C00H) 

S1fe#113 2. 2- ( 2 -T^ 7:^^/1^:^ /l^:7r::^ /V-) -7- (2 -^^'f-^^JV') ■ 

-i-^^7v-8- 1-^/1^) -1. 7—:^^ Kpyy 6- 

15 hvy/^^:t^wmM 

mMmi2 6\z^\^^X. 3-^/w;^/:/h:/t2tf:^i/M<^f^^^5{<:, 2-r%/ 

3:^5? /V^ffiV:»T^}S{«J 1 2 6 a: UBit^^ 3 . 9 8 m g 

MS izj/e (ESI) 362(Mr-CF3C00H) 
20 ^»!il3 3. 7- (2-:/f-^/I^) ( tf^T 1 - 

^^v) _2- ('^:tya^'^-2-4^V'7.;vyT=:^M - 1, 7— KPT^y 

_ 2 V>T^Jfe^J 1 2 6 t mmi^^^^s Wmi\:^-^^ 5 . 11 m g 

25 ^#^c:o 

MS (ESI) 401(Mir-CF3C00H) 
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^ife^ili34. 7- (2--:^^=^ ^^^ -1-^^71.-8- {\^^y-^iy-i- 

^-^J 1 2 6 ^^*5V^T. 3 - ^ b T^t^ t";^yM(Of^t? <9 l^. 1 H - [ 1 , 

5 2, 4] hyT)/-/v-3-'5";^-->'v;lrfflv>T^JS^^l 2 6i:lRl#lJ:^SU ^ 

5 4mgl:#fc:o 
MS (ESI) 386(MH*-CFsC00H) 

_2- (b°Uv^y-4->f.^V-;^/l-7y::^>>V) -1. 7-^J^Y^^) )l^- 
10 6 h U 7/V;tP@^MIi 

^ji^j 1 2 6 ^3:*5v^-c. 3-7«/^;^77^^:/pt•:^>'m<^n^9^-^ t'yi^^— 
4 _f^;^-7^^ffiv^T^^fe^?ll 1 2 6 i^^iJi^sib. mwc.^^ o . 7 7 m g ^ 

MS (ESI) 396(Mr-CF3C00H) 
15 ^1feMl3 6. 7- {2-'f'^=^^v') -i-:^=f-^v-2-ya^= ^fv:^^vyr=^ 

:^-7^^ffiV>T^i(l'e3J 1 2 6 t Piil^^aU. ^IBf^-a-i^ 1 • 4 4 m g 
20 MS Ve (ESI) 395 (MH'-CFgCOOH) 

^iifeMi3 7. (R) -2-r$y-3 - r7- (2--/^^/!^) -1-;^^ 

/l^-6-;^^y-8- f /v^ -6. KP-IH-:/ 

2 6 l^*5V>T. 3-7</l';«/7^h>^nf:^i^^<^f^^^^-^ L-i/>^7^ 
25 -r:/^ffiV^T^JS^3Jl2 6tlRl#^^l^SU ^IB'fb^i^4. 3 8mg^#fCo 

MS (ESI) 406(Mir-CF8C00H) 
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3 8. 7- (2-:/^:=i/V) -2- (2 ^/V-T^P bVV:^/W7T:^ 
_l-^^;V-8- (t:'^7v»y-l-^^V-) -1. 7->:;^t: KPT'y V- 

MS (ESI) 375(Jflr-CF3C00H) 

3 9. 7- (2-y^^^V-) -2- (1. 2-i^ ><^7V::^t2t:VV:^^t- 
^^^,1^^ _l-^^;l^-8- (tf^7i;?V-l-^/V) -1. 7-v^bKP7^ 

^_ 2 -'^;r-/V^fflV^r^»!l 12 6^ l^ltl^l^ffiU. Umit-^l^ 3 . 0 
3 m g ^W^o 

MS (ESI) 389(Mir-CF3C00H) 
15 ^jifeMl4 0. 7- (2-^^i'=^7V) - l-;^ ^;l^-8- (b'^^i^V- 1 - 
-2- (t:°U ^v^>--2-^/v;^/V7r^/lx) -1 . 7 - v^t: KnT^y 

_ 2 _^)t->'^^ffiV^Tll»J 1 2 6 t I^^fJimb^ ^^IB-fb-a-i^ 3 . 6 0 m g 

20 ^#fCo 

MS (ESI) 397(Mir-CF3C00H) 

mmmh 4 1. 7- (2-:/^:^/v) - 2- (iH->r^-?^y-/v-2-^7v 
y^7P7r^/v-) -i-7<'5"7v-8- (t°^7-:;^v-i-^^i^) -1. 7— ^l^K 

25 ^M^Jl 2 6^C*5V^T. 3-7«;V;&7^h7^at°^^^m<^^fc»«9t-> lH->f^ 
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7 5 m g ^#fCo 

MS (ESI) 385(Mir-CFsC00H) 

5 - 6 -irv y U y fyyjsr-a'^WL'^ 

- 2 -'f':^-;vikm\i^xmi^n 1 2 6 nm^^^i-. m^mit-^m 3 . s e m g 

MS (ESI) 402(Mr-CF3C00H) 
10 ^1^^114 3: 7- (2-^^:=^ /^^ -2- (79 2 -^T/l^P^ 

15 8 4 m g l:#fCo 

MS Ve (ESI) 399(Mir-CF3C00H) 

^Ife fiH 44. 2- [7- (2--/^c:^/V) - 1 - 7^ 6 - r^"^ y- 8 - 

O-'X^^-^^^V- 1-^71^) -6. 7-v^t; Kp-lH- '7^'J^-2-^yV:^7V7 

20 MJS'^J 1 2 6 ^;l*3V^r. 3-^7^;=&7^h7'n t:";^->'m<^nt>'9t^. 2-^;^;«7 
y hT-fe hr ^ Ktr^V^THil^?!! 1 2 6 i: m%\t^^ 1.86m 

MS (ESI) 376(Mr-CF3C00H) 
25 -2- i'1'±y3^y-2—{;V:^^^v:^ }^yr^?v) -1, 7-v^1::Fp 
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3 . 3 5 m g ^#^o 

MS V e (ESI) 415 (JflT-CFjCOOH) 

^j]^) _2- [1- ('f-y^ya^:y-2-4M ji^;v;^;w:7 -rc^/H -l. 7- 
^»!li 2 6l^:j3V^-c. 3-^/^:^;:/^:/Pt^'^^-^^m<^f^t?^9^^:^ i- (^^ 

10 it^<^0. 5 1mg^#:^o 
MS (ESI) 429(MH'-CF3C00H) 

gS1fe> fgin4 7. 7- (2--^-^^^^) -l-7<'f/V-2- (l- ;>^'f/l^-lH- 

^^y^:/^;u-2-y(/v:^/^yT=^J^) -8- (b'^^v^:^- 1 — i^^i^) -ii 

15 4- [7- (2-7^^=^/1-) -2-'i^nti-l-?i'f-/V-6-:t'^y-6, 7 

;V3iy^7^/V5mgSrl-^^>'V'-2-fcri3 y K^-O. ISmU^^^U .1 
f^/V-lH— f^iJ^V^-/^^ 2,-^:^--/H OmgMB:^ V ^J^Smg^M^. 

■ 20 ^M^x^mvt.o ^mm^mmu mm^ h v y7\^:tnmmo. 4 om 1 \m 

- (T-^V^hV^^-Tk^^Wim (0. l%hy 7/V:ti3i^m^^) Sr^^^/^-o) 

MS (ESI) 399(Mir-CF3C00H) 
25 ^^114 8. 7- (2-!/^^.; ^^) ( 4 - '^/Vb' ^ ^ 

c^^^_2->>r7v:?^;l>-77^yv) -8- (b'^yi^V- i -^>>v-) -1. 7-i<^t: 
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14 7 ^C*5V^T. 1 ^/V- 1 H— f ^ i5^>/-/l— 2 -5=-;^-— /I^^ft 

4.-^^;wt:°y ^i?y-2-^;e--7^'^ffiv^Tll^S^Jl 4 7 irl^^lc:^ 

SU ^lB'fb'a'«^4. 00mg^#fCo 
5 MS Ve (ESI) 411(Mir-CF3CO0H) 

^»!ll4 9. 7- {^-ZT^^^-M -"1-7^^71^-8- (t:°^7v^V-l- 

^/i^) -2- i,\^y^^v-2-4)V7s)vyr^M -i. 7 -v^b Kpt^P 

6 -;^>- h y 7/w;^Pi^Mjt 
^ji^SJ 14 7 ^^*5V^T. 1 ^/V— 1 H-^ ^ ^^/—iV- 2 /K^ft 
10 t>'0\z.. 2-^:t-?V%:m^^xmMm 14 7 il^^^ii^Sb. ^IB-fb 

-^^^^4. 0 Omg^#fCo 

MS (ESI) 411(MIf-CF3C00H) 

Hjfe^J 15 0. 2 - (^>-y^Ty-/V— 2 ->f 7^:^71^:7 T :=^/I^) - 7 - ( 2 
--f^z^jX,) -l-;>t^7i/-8- (b'^7v^:^-l-^/l^) -1. 7-i^bKP 

15 'f3y-&-:t'y Y ]) y ^vir'cimkU 

^WH 14 7 i<:^oV^•r^ 1 - P« 5^/1^- 1 H — r ^ ^y—;V- 2 /KDf^ 

^p«)ic,^>'>'^Tv^-/v-2-<9^;e— /^^ffiVN-c^jg^^iji 4:7 hmm^^^y^. 

MS Ve (ESI) 452(Mr-CF3C00H) 
20 HifeM 15 1. 2 - ( 1 ¥L-^yy^ % ^V—7V- 2 -^/V';^7V:7 r - 
7- (2-7^^::^/^) -1-:^^;V-S- (.}l'^yi^>'-l-y(?V) -1. 7- 
j;^ t: K P 7^ y 6 V U i^^jt 

HMfll 14 7 fc*3V^T. 1 -^'^JV- 1 H--r ^ ^:/—;V- 2 7KDf^ 
iJi. 1 H-^^-^y^ 5 2 -^;^-7^^fflv^T^^6M l 4 7 t IrHII 

25 IJIMS ^E'fb'^i^ 3 . 1 8 m g ^#fCo 
ilS V« (ESI) 435(Mr-CF3C00H) 
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^mmi5 2. 2- [1. 3. 4] ^r^^r^/—jv-2->()v 

7.)vyr=^fV) -7- f^2--:f=f-='fV) -l-p^^/v-8- (t:°^7i^>-- l - 

HiiiM 14 7 {3:*5V>T. 1 ^/v- 1 H— r ^ 2 -^;f-/POft 

5 [1, 3, 4] ^Tv'Ty'— /^'-2-^^-/^t^^V^T^ 

ig^SJ 1 4 7 H^fJl^aU. ^^IB'fb'a'ifel 3 . 6 2 m g ^Wco 
MS (ESI) 418(Mir-CF3C00H) 

mMmi5 3. 6- [7- (2-:/^:::i/l^) - 1 ^/V- 6 -;^=¥y-"8 - 
- (lf^7v^^-l -6. 7-'^^t: Kp- lH-7°y y-2-^yV->^/]^7 
10 r:=^J'Vl ::^^f'-yWt h ]) yjv:tvimmM . . 

\t^m 1 . 0 1 m g ^#fCo 
MS (ESI) 440(MH*-CF3C00H) 

15 l|jtfeMl5 4. 7- (2-y'5^ci7l^) -2- (4-^ h=3e->73ici7l>^>^7l^77 
-l-y^7V-8- 1 -^7V-) -1. 7-->^ti KPyy 

- 6 -:^'y h y yM^mm. 

"MMm 14 7 ^c::^3V^r. 1 ^/v— 1 H--f 5 i5^y— /t— 2 -^;^-7KDf^ 
^p|9^^:^ 4-;'< b^^/^^-'^V^;*— /U^ffiV^THJfe^Jl 4 7 ^^H^lJl^SL. 
20 ^fB'fb'a'#»4. 14mg^#fc:o 
MS (ESI) 425(MH*-CF3C00H) 

mMMl^S. 7- {2-'f^::^;V) - 1~ :^f'JiV- 2- (4-::ihPy3^^ 
/l^x^/V7y::^/U) -8- {y^^y-Jy-l-^ JV) -1. 7 -v^fc KoT^y 

25 HJS^J 14 7 fc:j3V>T> 1 1 H-^ ^ ^/-/k- 2 /KOf^ 

:b9l^> 4-::l^p-<y•^>-f^;^—>'^^^V^T«^Jl4 7^:|^^^^:^ab, M 
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mt^l^l. 5 2mg^#;rc„ 
MS (ESI) 440(Mir-CF3C00H) 

mmmi 5 e. n- [2- [7- (2-zf'f-=^M -i-^^7v-6-:^^y- 

8- (t:'^yi^iy-l—(M -6. Kp- IH-T^y :^-2-^/V:^ 

MMM 14 7 lc:*5V>T. 1 '^/i— 1 H— f ^ 2 -'^:^-/KZ)ft 

N- (2-;^;V;577'ha:^/V) T-fe HT^ K^;BV^T^llfy 1 4 7 il^ . 
^JJlMSL. ^^la^b-a-tl 2 . 3 9 m g ^#fCo 
MS Ve (ESI) 404(MH'-CF3C00H) 
10 mmmi 57. 7- (2-^^::^7V) -l-7<^/t^-2 - (5-7<^.^V- [1. 
3. 4] 'f-Ti^r:/—jV'-2-^^^:^^^yr=^M -8- (b:°^7i^:^-l--< 
/V) -1. 7 -i^M \^nzf]}y-e-:fy hVyjv:tuBWM, 

mmm 147 jj:*5v^t^ 1 ^/v- 1 h-^ ^ ^j^y-/^- 2 /^of^ 

;b!9tC, S-pi^/l^- [1, 3, 4] i^T yWv— 2 >'V^ffiV>T^ 
15 m«^i|14 7fcll^tC«iaU ^IB^b-a-i^l. 2 4mg^#:rCo 
MS (ESI) 417(Mir-CF3C00H) 

Hlfe^JlSS. 7- (2-y'^::^/l^) -2- (4. 6 --^^^/V-l^y ^ 
2-4^i^:^J^yT=^^^) -l-7^^/V-8- (b'^yi^^^- 1 — T/V) -1. 7 
- '✓^l: Kp 7" y 6 h V y/i>-^p l^MUL 

20 ^ife^?!) 14 7 {C*5V>T. 1 ^/V'- 1 H-4 ^ iJ^^-ZV- 2 

t>^K. 4, e-i^y^/vt^y ^v^:/-2-^;^-/V'%ffiV^T^iS^Jl 4 7 
ai-^tsi i^E^fb-a-'^ 3 . 1 1 m g ^ntio 

MS (ESI) 425(MH'-CF3C00H) 

mMmi5 9. 7- (2-':f^^M -i-^^/w-2- (4-y'^/v^yy 

25 — /l^-2->f >>V;^/I^y7^/M -8- (b°^7i^:^- 1 -^/l^) -1. 7-v't 
Kpyyy-6-;fy Ky 7/i^:tPg^^i^ . 
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m^m 14 7 lJ:33V>r. 1 ^^v— 1 H-^ ^ ^9--A^- 2 -^ir—jv(r>^ 
jp^\z.^ 4 _^ ^^v^T- 2 -fis-—?v^n^^X%W§\ 1 4 7 i: IrHHI^i^ 

^^E^fk-^i^ 4 . 0 1 m g «r#feo 
MS (ESI) 416(Mir-CF3C00H) 

5 mm\ 16 0. 2 - ^^^i^y— 2 ->f T - 7 - ( 2 

-l-p^f-7V-8- {-^^y^^V-l-A }V) -1. 7-v^liFn 

14 7 ls:*5V^T. 1 -p? ^/V- 1 H-^ ^ ^-/—JV- 2 -f-;^— /KZ>f^ 

tci, ^^^yir^^^/—}V-i -^is—}V^^\^X%W&^ 1 4 7 Pill^i^S 
10 U ^^IB^-a-i^O. 8 4mg^#fc„ 
MS Ve (ESI) 436(Mr-CF3C00H) 

^life^liei. 7- (2-7^^^/^) -l-^^/V- 8- 

-2- ([1. 3. 4] =f-r':>rV-JV-2-^JV:^j\^y'r^}V) -1. 7 

15 ^iiM 14 7 ^^::^3V^T. 1 i H— f 5 2 -^;^-/K^ft 

t> ^ 131. [ 1 , 3 , 4] f-Ti^T^/^^V- 2 -^^-/l^^ffiV^T^JSM 1 4 7 ^ H 

Wimmx.. i . 9 5 m g sr^fco 

m m/e (ESI) 403(MH*-CF3COOH) 

HlfeM 16 2. 2 -r y ?v:^fvy r =^a^- 7 - ( 2 - 1 

20 -8- (b°^7v^>^-l-^/v) -1. 7-i^b KoT^y v-6-;r>- hy:7 

mmm 147 ^^:*3v^T. 1 ^/v- 1 H->f $ ^^/--jv- 2 ^vt^n 

fc>^)^^:^ r y7^p«/^:^7'^5'^^^ffiv^T^^g^^||l 4 7 ^l^lil-^SU ^^IB-fb-a^i^ 
2 . 8 5 m g ^#;feo 
25 MS Ve (ESI) 359 (Mr-CFsCOOH) 

^ife^l6 3. 7- (2-^^::^;^) -1-^^/1^- 2- ( 3 ^/V-:^/!^^ 



wo 03/104229 



PCT/JP03/07010 



201 

m-mm 147 i^:*5V^T. 1 ^^v-- 1 H— r ^ ^yr^;v- 2 /K^f^ 

5 ^mu MBit'^l^l. 3 2mg^#:feo 
MS (ESI) 424(MIf-CF3C00H) 

^1fe^ll6 4. 7- (2-7'^::i;W) — (b-^^>:;^>-- 1 - 

-2- (^;r^7V7;^y 4—^/1^) -1. 7-v^fc KPT^y :^-6- 

10 HISM 14 7 i3:*5V>T. 1 -7« 1 H— r ^ 2 

9 lc,^;t^;v:7;t y ^'^fflv^T^JSM 14 7^ |Rl^lc:MSIL;.:^ia'fb'a*i^ 5 . 
3 3 m g ^#fCo 
MS (ESI) 388(Mr-CF3C00H) 

mmmi65. 2- [7- (2-:/^^/i^) -i-^ ^7i^-6-:d-^y-8- 
15 (tf^^i^^^-i /i^) -6. 7--:;^ti Kp-iH-:/y :^-2->r/v;=^/i^7 

^Jfe^J 14 7 13:*3V>T. 1 ^/i^- 1 H— r ^ jJ^y'-zw- 2 

iJi^a u ^fB^fb-a-i^ 1 . 6 3 m g ;^#yto 

20 MS (ESI) 405(MH'-CF3C00H) 

16 6. 7 - ( 2 - 2 - (N-^ V T^P t:VW^ ^ >>1^T ^ /) 

-l-?t^7V-8- (l:°^7i^>--l-^7V) -1. 7-i;^li KPT^y >--6- 
hy 7v>W:^P§^MIi 
4_ [7_ (2-:/'5=-^>'^) -2-;J'nP-l-7«^/V'-6-:tdfy-6, 7 
25 ->;;?t Fd- IH-T'y :/-8~-f;V'] t°^7i>y~ l-:^>'^'^^>'i^ t -7'^ 
;Vai>^7^;V6mg^l-7«^>'^-2-lfny Ki^O. 15mU2:^j§?U N—f 
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MS (ESI) 358(Mir-CF3C00H) 

. mmsw^i, 3- r?- (2- :/^^/t-) -i-?t^;v-6-;r=^y-8- 

10 4- [7- (2-:^'^i=-/V') -2-^nn-l-p«^/V'-6-::i-'3ry-6, 7 
7Vzc;^7^;V5mg^l-p<^>'^-2-tfny KVO. 2mU3:^^^U 

-7^_ (T-feb=by/^-7K^^i!i+i (0. i%by 7/^;ri3i^m'^^) ^fflv^ 

^o) l!:T)|tSSl illB>fb'^i^ 1 . 0 2 m g ^#fCo 
MS (ESI) 404(MH^-CF3C00H) 

^Ife^M 6 8. 4- [7- (2-y^=i;W) -l-^^;W6-:t^y-8- 
20 (t°^7>^>— 1— f/V) -6. 7— KP-lH-T^y 2-W^/l^;r^->] 

^Jfe^Ji 6 7^^:^3V^T. 3-VTy73i/-;vof5;*>«9{;:. 4-i^r/73i/ 
-7V^ffiV^T|liif!l 1 6 7 miilei^SIL. MIBjkl-a-i^ 2 . 7 6 m g ^#fCo 
MS (ESI) 404(MH*-CF3C00H) 
25 ^1fe^ll6 9. 7- (2-7'^ :^;I^) -i-^^7V-8- (fc'^^i^^^- 1 - 
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^IfeM 1 6 7 ^^*5V^T. 3 - VT^ ^a: / -^KDftb «5 l-x 3 -P^ ^7^:7 0.7 

--Ji^^m^XmMm 16 7 k ^m\^^M\^. ^la-fb-a-*^ 3 . 1 4 m g Sr#fcio 
MS (ESI) 393(Mir-CF3C0pH) 

5 mmm 170. 7 - ( 2 -zf'^=^jv) - 1 2- (2 -j^^jv^sj^y 

-rc^jvy^iy^^y) -8- (t'^^v^y- 1 — f/v-) -i- 7— :^bKn7^y>- 

r =^jvy 31 y -/V^ffl V^T^^fe^J l 6 7 I^^lJl^S :^|B>fb'a'ti 3 . 5 0m 

10 g Sr#f::o 

MS izy'e (ESI) 425(Mir-CF3C00H) 

^•Iife fail7 1. 3- C7- i2-^^=^M -l-^^ 7V-6-;^^y-8- 

(t:°^7v^>--l-^/l^) -6. 7->^l^ KP-lH-T^y V-2-^/l^;t^v^] 

f\^:t.7.y-)V^ m g . 3 - 1: 10mg^N-p« 
n y K >^ 0 . 2ml L> 7K^{b:^ b y A 8 m g ^:&P x.fCo QO^Cl^ 

20 ^li^b. a^<lr^i?/-/l^O. 4ml. 5N-7KM'ffi^b y !>i=N*^I^O. 1 

iz.M^^wmMmm^ n-^vifyy-i- (r-t h h y fv-im^wm ( o . 
1 % h y yfv:^'^mm^^) ^m\^fz.o) i^T^tMu. Mis>fb'a'i^ i . o 9 m g ^ 

25 #fCo 

MS iz»^e (ESI) 423(Mir-CF8C00H) 
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mmmi7 2. 4-17- (2-7f^=^M -l-:^^/V-6-:t^y-8- 

^WJ 1 7 1 ^^:*5V^T^ 3-t Kn=3fi/^S#M(^f1::b')l-> 4-tKti^^> 
5 3i^yw^::^x>'^^ffiv^TllJSM 1 7 1 ID^lJiMSL.i^E^b'a'^ l . 

5 5 m g ^#fc„ 
MS Ve (ESI) 423(Mr-CF3C00H) 

mmmi7 3. 7- (2-:/^c:i/i^) — i-t^^/v-s- 

^>>w) -2- (2- h y>^i^;^^'» -1. 7-i:^\: \^ti^]}y-6-:ty hV 

10 7/t^:^PB^^Ii 

4- [7- (2-7^^;:^/^) -2-i5'nn-l-p«^>'V'-6-:f=3ry-6, 7 

-t^fc Kt2-i H-:/y :/-8— f^'i^] tf^7i^>^- i-;?^/^^!?:^^ t-T'^ 

7l.3i><.x7^7mg^l -p«^>'V-2-t''t2 y KVO. 2m Uc:^^J?U 2-p«'^ 
;W7aiy-/V5mg. y !>A 8mg 9 O^CldT 5 ^^ti^LfCo 

w- (T-feh^^hy^v-TK^^itiffi (0. i%}>]}yji-:ttim^^) ^fflv^fc„) 

iJlTltiiU ^lB'fb'a'^4. 4 0mg^#fCo 
MS (ESI) 393(Mir-CF3C00H) 
20 »M174. 7- (2-:^^^::^7l^) (fc'^vi^^— 1 - 

^;v) - 2- (4- h y/w^^-» -1. 7-i;^ii Kp^^'y y-e-:^-^^ by 

-/P^fflV>T^Ji^?i| 17 3^ miilC^aL, Mia^fb-a^i^ a . 9 5 m g S:#:fe:„ 
25 MS (ESI) 393 (MlT-CFaCGOH) 

lljifeMl7 5. 7- (2-y^::i;V) -2- (2 f'^i^i^^ai/ ^v^) -1 
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y -/V'%ffiV^T^»J 1 7 3 ^: m^iC^SL^ mm^-^^ 5 . 2 4 m g ^#:/c:„ 
5 MS (ESI) 409(Mir-CF3C00H) 

^»!ll7 6. 7- (a-^^'^^ci^/M -2- (3-p< b=3i^->:73r/^->^) -1 

-pt^7P-8- (ti'^yv'^^-l-^Y/W) -1. 7-v^li KPT^y y-6-;t>- 
1 7 3 tC*5VNTx 2-p«^/V'7a/->'K^{1:t>«9l2:x 3 h =3E^-'>':7 3r 
10 J -;^^ffiV^Tll^lM 17 3^ P^tJl^kaLx ^IB^fb-a^tl 2 . 8 4 m g ^#:feo 

MS Ve (ESI) 409(MH*-CF3COOH) 

^1fe^l7 7. 7- (2-:/^::^/^) -2- {A- :^ V^i/V ^ J ^"iy^ -1 
-^^7W-8- (b°^7':^>--l-^/V) -1. 7--:^fc KPT^y >^-6-:t>^ 

15 ^ffiffl 1 7 3 tei^SVNT. 2-;»<^>'V73i/— /K7)ft*?9lJ:. 4-7« hdE^i/:7ai 

y -/V-tr^ V^T^M^ll 17 3^ nm^'^m. t^tB^b-a^tl 5 . e 1 m g ^#fCo 
MS (ESI) 409(Mr-CF3C00H) 

lllfe^Jl7 8. 4- [7- (2-7"^c:i/M 6-;^^y-8- 

(tf^7v^:^-i -^>^v) -6. 7-'^'i^ Kp-iH-T'y y-2-^/w;^^-:^] 
>''^yy^;v^yr^ K^fflv>r^Jfe^Ji 7 3 tP#iJ:«i:aL. mmi\:>^^4. 2 

1 m g ilr#fc:„ 

MS (ESI) 458(Mr-CF3C00H) 
25 ^ji^Jl7 9. 4- [7- (2->^5^^/W) - 1 6 -;^'3r y- 8 - 

1 -^JV) -6.7 -i^t Kp - 1 H-7^y 2 /V:^^-:^] 
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3 |. >/- h y /^§^ffiv^Tll^iM l 7 3 i l^iilJi^SLs ^M-a^i^ 
4. 2 4mg^#fc:„ 
5 MS (ESI) 434(l!fir-CF8C00H) 

df^^i^y-l-^/v-) -6. 7-v^t: Kp- 1H->^!J 2-^;w;j-^->] 

^Jl^aj 17 3 ^^:;j3V^Tv 2 - ;^ ^71^7 en / -/KDf^t:> 9 131. 2 - i^T 7 >^ / 
10 -/^S^ffiV^m^6^J 1 7 3 i IH^lClMffiL. ^^IS^fb-a-i^ 5 . 2 6 m g ^mtto 
MS Ve (ESI) 404(MH*-CF3C00H) 

^lfe^!ll8 1. 4- [7- (2-:/^c:^/V) -l-;^ f-Jl^-6-:t^y-8- 
1 -^;i^) -6. 7-i^t: KP-lH-T'y :^-2 — <)Visr^^y'\ 
^ K by y)VirxiW^M. 
15 17 3 Jj::33Vn-C. 2 - p< ^7^7 31 / — «9 l-s '.4 - Kn ^ 

MS (ESI) 422(Mir-CF3C00H) 

lljfeMl8 2. 2- [7- (2-:/^:=^7V) - 1 6 -;t^y- 8 - 
20 {^^=7-J^y-\-4)\d -6. 7— ✓^fc Kn-IH-T^y V^-2-.^/V:^^-y] 

ccf-/V'Ci^;=^x>'V^fflv>T^j!iM 1 7 3 ^^fB-fb-B^ti 4 . 

3 8 m g ^#fCo 
25 MS Ve (ESI) 451(MH'-CF3C00H) 

^li^l8 3. 7- (2--y^::^;V) -l->t^>^W-8- 1 - 
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5 MS (ESI) SSKMir-CFjCOOH) 

^mm^ 8 4. 7- (2-^^^::^/^) -2- (4. 6 — f-^vt' y ^ v^>— 
^JS'CifOi 7 3l^:*5V^T. 2-;^^/^:73l/-;V'<7)f5::b'!)i^:^ 4,. 6 

10 1^ y 5 v^^-- 2 -:i—^i^^m^^xmMm i7 3t mm^^^\-. ^la^fb-a-*^ o . 

6 6 m g ^#fCo . 

MS (ESI) 409(Mir-CF3C00H) 

^lifeMl 8 5. 3- C7- (2-:/^^/V) -l-^^7V-6-:^^y-8- 
fbl-^^i^i^V-l-^/M - 6. 7-v^ti KP-lH- -:^y :^-2-^7l^;e-^-y] 
15 T ^ K H y :7/V;^Pi^^:^ 

4_ [7_ (2-:f^=^M -2-^x:in-i-:^^jv-6-ir^y-Q, 7 

mm\^. mk^riy'^^r (7N^^y-->'v^) i. omu^s^u 50° 
(0. i%Y^)y?v^ximk^^) ^fflv^feo) leitJltmu ^IB^b-a-i^i. 9i 

25 mgS:#ybo 

MS (ESI) 422(Mir-CF3C00H) 
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^lfe-g|ll86. 4- [7- (9.--:f^=^;V) -l-;><f-/U-6-:t=ary-8- 

4_ [7_ (2— T'f^^/'^) — 2 — ^ 13 1 — T^^^'I^— 6 — :^"'¥y— 6 , 7 

;Wzc^7^/V'7ing^l-^^/l--2-t°ny K:/0. 2mU;i^^U4-fc Kn 
5-i^p«f-;V^S*M8mg. •J^>-8mg^iPx.x 1 0 0°C 

i^m^^) ^^V^fCo) i-X^t^U. ^I3'(b'a-i^2. 7 1mg^#fcio 
MS (ESI) 451 (Mir-^JFsCOOH) 

-6. 7— KP-iH-T ^^J v-2-^>>v;^^v^] 
15 - 3 h y y;v:^ximmM 

3-7;v;rn-4-fc Kndfi/^,t#mS:ffiV>T*j|fe^Jl 8 6 ifl^^l-^S 
MBih-^^ 3 . 4 9 m g ^#fc„ 
MS (ESI) 441(Mr-CF3C00H) 

20 mmmi8 8. r4- r7- (2 --^^=^^ - 1 -^^;v-6-;^^y-8 

- (t^^^-:^v-l-^;v^ -6. 7-i^\ih^n-lH- 'f^i^~y-2-^;\^:t^ 
->1 7 31 Bm. /i^:^ P i^^^ 

mmi 18 6 ^^:^3V^T. 4 - 1 Fn ^i^- 3 , 5 ^ 

j;^^ (4_t Fadj^v^aini/v) i^^^fflv^-cllii^?iIl 8 etmm^^^u m% 

25 'fb-a-*^ 3 . 4 5 m g ^WCo 
MS (ESI) 437(MH*-CF3C00H) 
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:1ife^ll8 9. \2- [7- - 1 ^/V- 6 -:^^y- 8 



5 IC, (2-fc Kp^^^7*^>^1^) @^^^ffiV>T^ii^?'!l 1 8 Qbmm^^MX.. MIB 
'fb-a-iJl. 3 4mg^#fCo 
MS (ESI) 437(Mir-CF3C00H) 

^lifeMigO. 2- (2-T-fe^/V-7 3iy#v-) - 7- ( 2 -:::^^:=^/l^) -1 

IJI, 1- (2-1: Kni^->'7ai=:7V) 3l^/y^ffiv^■r^3i^Jl 8 6 ^HI^l-^ 

a L> ^IB^fb-a-tJ 1 . 9 9 m g ^#fCo 
MS (ESI) 421(lflr-CF8C00H) 
15 ^1ife<?iil9 1. 7- (2-7^^::^7V-) -2- (2 . 6 - v^7/V;^P / ^->-) 

20 -fb-^ife 5 . 2 6 m g ^#fCo 
MS (ESI) 415(Mir-CF3C00H) 

^1ifef>lll9 2. 7- (2->^'^^/t^) -l-^'^^V-g — ^V>$^77l^:^t3 73i 



7j^ix-8-(t:°^7-:^>— 1— ryy)-!. 7— :^ti KP7^y ^-6-;^^ h 

«^J1 8 6^C*5V^T. 4-t Kc2=3s^>^-3, 5 - v'P^ ^/V-^MmC"^^^ "5 
131. 2, 3, 4, 5, e-^:^^^;^:^ 13 7ai/-7VSrffiVNT^JSf!|l 8 6 





wo 03/104229 



PCT/JP03/07010 



210 

m\^^^^^ UU^t'St^ 5 . 6 1 m g Sr^fCo 
MS (ESI) 469(Mir-CF3C00H) 

^mm^ 9 3. 7- (2->^^^^v) -1-^ ^,1.-8- 

4_ [7_ (2-7'^^.'V) -2-^i3t3- l-^^/V-6-:^=3E^y-6, 7 

:n;;^X/W3 0mg^l-^^/V-2-lfl3y K^-lmUJl^lifU 1- (4-fc 
i^^/^>')/>r /V) t'ti y i^^' 1 5 m g . ;^^;«7 y A 1 1 m g ^M^. 1 0 

mm^^) ^fflv^f^l„) Kxmmu nm^t'^'^^^' 7mg^#fco 

MS (ESI) 476(Mir-CF3C00H) 

15 

mmJ ^\19 4. 2- [7- (2-y^^yV-) - 1-^^71.-6 - ;r^y- 8 - 

-N- r 2 - (fc'^y i^:^- 1 --(M j^^/v] ^v^yr $ k f y 7;i^:tpg^^ 

20 2-t Kn^i^—N- [2- (f-^y i^>'- 1 — f ^v-) ^^/^l -O-^^T^ K 
^m^XMMM 19 3b MlB^ti'^i^ 3 . 0 5 m g ^#feo 

MS (ESI) 533(MH'-CF3C00H) 

mmmi9 5. 5-r±^j^^-2- [7- (2-zf^::^;V') 6 

-:^^y-8- (b°^7i^^-l-^>^V-) -6. 7-'- >^>- ^?n-1H-7^y>^- 
mMmi93K^\^X. 1- (4-t: Ko^i^^:/>^-r/v) lfnyi^V<^f^^ 
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MS Ve (ESI) 464(MH'-CF3C00H) 

m.mm\-i 96. 2- [7- (2-y^::^/i ^) -1 -^^>^v-6-:t^y-8- 

7 0 m g ^#fCo 
10 MS (ESI) 439(Mir-CF3C00H) 

^1fef?i |19 7. 6- [7- (2-:/^::^/l^) -l-p^^/V-6-;r^y-8- 
(fc:'^7-:;?>--l-^/I^) -6. 7-e^l:: Kp- 1 H-T^U y- 2 -^ /VT ^ /] 

^Jfe-^ 1 9 3 ^^:^3V^T. 1- (4-t: KP'3rv--<>'>/-r/V) l:°pyi^V(Z)f^fc» . 

15 9 ic, 6 - T^ 7 ^=i^:^r ^ K^fflv^r^^l^?9 1 9 3 :^IB<b 

-a-i^l. 4 3ing^#fc:o 

MS Ve (ESI) 422(Mir-CF3C00H) 

^1fe^ill9 8. 3- [7- (2-7''^::^/l-) - 1 ^/V- 6 -;^'^y- 8 - 
(l^^7i^:>^-l->f^V) -6. 7-v^b Kp-iH-T^y >^-2-^/v-;^^v] 

^jfe-e^ 1 9 3 ^;l*5v^T> 1- (4-b Fp=3rv'-<:/y'r/v) fp y 

m^t-^^l. 4 4mgSr#fc:„ 
MS (ESI) 423(MH'-CF3C00H) . 
25 ^lfe^Jl9 9. N-t-7^^/V-2- [7- ( 2-^^:=:/^) -1-;^^/!^- 
6-;j-jt^y-8- (tf^^-:^V-l-^/W) -6/7— T-*P-lH->^y 
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5 MS Ve (ESI) 477(Mir-CF3C00H) 

^ii ^f i |9.nn. 2 0 1. 2- r?- (2-:/ -^::^/^ -i-7<^^v--6-:t^ 

v-ft- (tf^^-:;^y-i->r;v) -6. T-e^^ii Kn -iH-T^y 
^jg-^fij 1 9 3 i;i*3VN-c. 1- (4-t Kndev-<^^/-r/v) y 

10 ^l^. 2-T?/^^^yT5 K^fflV^T^^S^aJl93i:l^il^^:^SL> 
W^'C^m 1 . 3 6 m g . ^^ttlBO^E^b-a-i^ 0 . 3 9 m g fCo 
MS (ESI) 477(Mir-CF3C00H) 

^iifefR f2n2. N- [3- r?- (2-:/f-^^v) - 1-7^ ^/1^- 6 -:r^y 

-R- (tf^^i;?y-l-^7V) -6. 7-i?fc KP-lH-T^y 
15 ;j-^v-] r-fehT^ K by :7/l^:e-pg^^^t 

^WJ 1 9 3 l^43V>T. 1- (4-fcKn'3s.^>'-<^/^^V') t°p yv^^<^f^t:> 

K7*/->'^^ffiV^Tl|j!iMl 9 3^|Iiai5:*QiaU ^IB 

'fb-a-tl 10. 7 9 m g ^#fc:o 
MS (ESI) 436(Mr-CF3C00H) 
20 MM20 3. N- r4- [7- (2-^^::^;^ ) - 1 6 -;^^y 

-8- (if^^-:;?y-i-^/w) -6. 7--:^t: KP- iH->^uy-2-^/v 

^WJ 1 9 3 \Z.^\^X^ 1 - (4 - 1 FP ^>y-<>^)/'f /V) y 

4-T-fe^T^F7^/->'^^fflv^•rll^s^aJl9 3a^llil^^:«!iSu ^la 

25 'fk'o'tl 11. 3 8 m g ^#fc„ 
MS (ESI) 436(MFr-CF3C00H) 
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^MJ2 0 4. 2- FN- C7- -\- i^^jv-i6-ir^V 
-R- (t^^^-:?>— -6. 7- ^>^i^ KP-iH-:/y 2->f>>W] 

-a-i^ 3 . 4 8 m g ^#fCo 

MS (ESI) 436(Mr-CF3C00H) 

^1fe^l9.n5. 2- [7- (2->^'^::^/V) - 1 - 7 ^ 6 -;t^y- 8 - 

-6. 7— KP-lH-:/y 2-^^w:^^V ] 

10 h y 77v;tPi^^^ 

^ f- y ^7Vm:|^ffiV^T^iS^^J 19 3^ IH^lJlM® :^IB'fti'a-i^ 2 5.75 
m g ^#fCo 

MS (ESI) 423(Mr-CF3C00H) 
15 ^1fe#ll2 0 6. 2- r7- (2- ^^^^V-) -i-^-f-;V-6-;^^y-8- 
(h^^^i^-^- 1 -^;v) - 6 ■ 7 -i^^b Kp - 1 H-T ^n ^- 2 -^7l^T ^ y ] 
^ v-^ ^ K h y P j^^m 

^Ji^J19 3i^*5V>-C. 1- (4-fc Kn=3f^>^-<:/>^^^l-) y v;^>'(Di^tP 
^)t^,2-T^y-<>"^>^^>'^*^>"T5 K^ffiv>T^j!?S^?i|l 9 3 i:l^1lllJ:^aU 
20 mmc-^^^' 9 1tng^#fCo 
MS (ESI) 457(Mir-CF3C00H) 

^1ife>feil 9. n 7 ■ 2- [7- (2-y^::^/V-) - 1 - 7^ ^ /V- 6 -:^^y - 8 - 
fv-'^^-r^v-l -^/M -6. 7-v?H Kn-lH- -7^y V-2-^/l^;^7W7 

25 ^Ji^j 1 9 3 i^idsv^-c. 1- (4-t Fn^i/-<:/yV/W t-pyv^>'(D{-^^ 
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0 . 6 6 m g ^%tCo 

MS (ESI) 467(Mir-CF3C00H) 

mmm2 0 8. s- [7- (2-:/^:^7v) -i-^'f-zv-e-it^y-s- 

1 9 3 ^c:^oV^T. 1- (4-t Koari/^i/iZ-r/v) tfci y i^^^(^f^i^:> 
9 131, 3 - 1 Kn df-^xfa y :/^^^V^T^ll^^i 1 9 3 i j^^lJl^aU, :^lE'fb 

3 6mg^#feo 
MS Ve (ESI) 424(MH'-CF3C00H) 
10 lljfeM20 9. N C2- [7-- (2-:^^^;v-) - 1 '^/V- 6 -;^^y- 
8- (|^°^7v^y- 1-^/1^) -6. Kp- IH-T^y ^^-2-^>>l^:t 

dpi/] 73:=>>>t^] T-fe fr $ K K y 7;w:t'i3§^^jS 

15 -fk-a-tJO. 1 2 6 m g Sr#:feo 
MS (ESI) 436(Mir-CF3C00H) 

mmm2io. 2- [7- (2-::^^=-;^) -l-^^/v- 6 -:^=^py-8- 
20 f-y^/kMl 0 Omg tv?^^/V'T^^^2^/W7"h^t.Kl3:77y^0. 7 
em 1 ^N, N-i^P^f^^'WJJ^^V'i^T^ Kim 1 iJl^^b. -:^^^/Vi>'r / JJ^:^^ 
;^-hi0 9/iU h])3^'f';VT^y2 5 0 n l^Mx.^ ^m.'VS. S^mMW 

:9"<DlSt2:4- [7- (2-7^^^/^) -2-^5^1313- 1-7?^/!/- 6 -;^=^y 
-:;f^/l.3i;5^7^;V2 0mg, ^m;^ye'A^ l -T^f-/^- 2-1^13 y K^'lml 
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^M^. ibox^Kxi. 5mmmwhtco m>m\^:^^M^s mm^^'^Mz.x 

5 MS iz/e (ESI) 450 (IfflT-CFjCOOH) 

^^v) _2- r2- (^T-yy ':^y-3-:^>^v-^->^^^) -i. 7- 

10 Jfe|?II 2 1 0 a; !^=^Jc:^® i^ia^fb-a**^ 2 . 1 0 m g ^#fc„ 
MS Ve (ESI) 494(Mir-CF3C00H) 

^j^) -2- [_2- (tfpy v?^-l-;»/V^'-^V-) >^3.y=3riXl -1. 7-v^ 
MS Ve (ESI) 476(Mir-CF3C00H) 

^1ife f3l213. 7- (2-'7^^rz;V) -1-^^/1^-2- [2- (^/W:^ y 
-4-^>^Wai^=i>^W) 73iy=^->'1 -8- (If^ ^i^V^-l-^/V) -1. 
20 11 KP:/y 6 K y 

MS Jnfe (ESi) 492(Mir-CF3C00H) 

^MI2 14. [7- (2-:/^:=i;V) - 1 - ^/V- 6 -:^^r y- 8 - (tT 
25 -6. 7-':^b KP-lH-:?^y >^- 2-^7k1 Tir 

^y7l^ ]>y 
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MMm215. [7- (2-:/^;:i/V) -2-'>T/^^7l— 1-7<^7V— 6 

-2. 3. 6. 7-xH7bKP-l 

4- [7- (2-:/^^-/l') -2-i^Pt3-l-^'5^/V'-6-;^-=3ry-6, 7 
6 -i^t Kn-iH-T^y V-S-^^w] l-;^;/!^^^^ t-^^ 

g ^>!JP;t. 6 OX^KX 3 ^r^a#Lfc„ 1 N-m^^MK., S^m^^/i- 

mm^mn^m^mi^^^^h^yy^- (T±h=^hv^i^-7m^W}m (o. 
10 1 %> y :77v;t-p@^^-g-w) ^m^fco) \^xnnu i . s 5 m g (ji 

ji^j2 14), 2. 2 0mg (^Ilf!j2 15) ^^iTCo 

(.MM^\2 1 4) MS (ESI) 326 (MlT-CFsCOOH) 

(IIJS^J2 15) MS (ESI) 367 (MT-CFaCOOH) 
mMm216. 7- i2-Zff-=:^M -l-^f-/V— 2- (2-;^'3{^y7'Ptf 
15 ;l^) -8- (fc°^7-:<^>^- 1-^/1^) -1. 7— ✓^fc Kn^y :/-6-:t>- h 

4- [7- (2--^^-=^;^) -2-j?'nn-l-^^/V-6-:^-'3ry-6. 7 
Ko- lH-:/y ^--S— r/v] t'^yv^^'- 1 t-T'^ 
;V'3u^7'/^8mg^r±hyO. 8mU31^^U TK^^b*:^ h y A 8 m g ^ifl 

m^^i^^^i^^ri-^h^yy^^ {r±h=^h]}/\^-7i(.^^W!im (0. i%h 

MS (ESI) 343(Mir-CF3C00H) 
25 217. 7 - ( 2 -T'^^/I/) - 2 -3:^:=:7l>— 1 9^/1^- 8 - ( 1:° 
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U n-y^^/^y'^e^A (1. deU-^^-^l^mm 0. 2 7ml ^-7 8^-^ 
5 fc4- [7- (2-:/'^=^M -2--l^nu-l-pi'f'^V-6-:t^y-6, 7 

jvzi^^T^v 1 0 m g ^j!jn ^fdo ^m-e 3 0 ^mw'^. Rj^^mm\^mim^tr >^ 

MS (ESI) SlKMir-CFsCOOH) 

15 ^1fe#J2 18. 7- (2-:/^^/w) -1-^=^/^-8- (b'^y v^v-i- 
_2- (yn/^:^-2-::^7l^7><n;V) -1. 7 - il^li Kp:/U ^- 6 - 

4_ [7- (2— T'^^^/V) - 2-^ no- 1 -^{^/W- 6-:t^y- 6, 7 
T3/-?y^;t-;V'2 0 /i 1 M^'^ y 6 m g ^J&n^.^mtJlT 5 ^^WUfc^ 
fco miJ:in-i5'nn3i^S#m5mg^*P;t> - 7 8 'CJJlT 1 5 bfCo 

25 ^jS^i^iEfiife^^hby \j'i^iafP7KW^:«jnx.. i;?>^nnp<<5'yi^T*fii±iU> *S 
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7i--7K^^®)ffi (0. i%hV'7^i^:tr3mm^^) ^fflv^fco) \^xmm\^s mm 

MS (ESI) 377(Mir-CF3C00H) 

5 mmm2i9. n-t-^^/i^-n- [7- (2-':ff-=^ jv) e 
-±^y-8- (tf^7-:^y-i-^/v) -6. 7-i?\ih* n-iH-:fvy- 

4_ [7_ (2-:/^;^/^) -2-^nt3-l-7^^;V'-6-:^=^y-6, 7 

mmwLfco m^mmmu mm^^'))^:^>'o. 4mummu mymm. 
0. 0 5ml ^Mx.. mm^x4 smmmwvft. m^m^^mu mm^ hv 

■fehcifyyV'-TK^^ii+B (0. i%hvyjv:tnm^t^) ^m^f^o) \^xm 

15 3^ ^^IB'fbl'^tJ 1 . 4 9 m g ^#fCo 
MS (ESI) SSeOifflf-CFaCOOH) 

^life'giJ2 2 0. N- [7- (2-:f^=^;l-) -l-^^ 7V-6-;^^y-8- 

(\i'^'7i^^^-i-4Ji^) -6. 7-v^i^ Kp-iH-T'y 2-^/1^] r-^ 

20 4- [7_ (2-:/^:=/^) - 2 -iJ' a P - 1 -p^ '^^/V- 6 -^^-^V- 6 , 7 

KP-iH-yy y-s-^^'v] t--ff- 

;V3:y?.x7V'8mg^2 0%rV'*^T7Km^0. 2mU3:^^^b. 8 0'Cl;ir5 

0 . 0 5 m llfiP;t. ^WlKX 4 8 ^W^^Ufco SJ5S:^^^i»il-> nm^:^ ^ 
25 / -/^l::^^ y l O m g ^JPx.^ ^miciT 6 ^r^l W 
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MS (ESI) 344(Mr-CF3C00H) 

mmm9.2i. r?- (2--:^^^^ -i-;i^;}^-6-:t^ y-S- (If 
4_ [7_ (2-7'^?=-^V') -2-:^nn-l--?^^>'l^-6-::^-=¥y-.6, 7 

h^yy^- (r^i.- by;k-7K^^ii]ts (0. 1 % h y ^^^v^^-t^iim^^) 

t^ffiV^fCo) m^b-a-^ 2 . 1 2 m g ^#fco 

15 MS (ESI) 342(llffr-CF3C00H) 

^1fefl |9. 2 2. N- [7- (2-^^^:=^/^) - 1 - ^ '^^V- 6 V - 8 - 
(t;°^^v?^-l->f/V) -6. 7-i^ti KP-lH- -7'^^^-2->r7W] 

4_ [7- {2-^f-=^M -2-^nn-l-;^^>'l^-6-:**^y-6, 7 
;Vci:;^7-;V7mg^l-7«^>'^-2-t"Py KV'O. iSmU^^^U ^T^:^ 

25 7;w^p@^m^^) ^m^tco) \z.xmmu mmit^^^- 2 0mg^#fco 

MS (ESI) 344(Mir-CF3C00H) 
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4_ r?- (2->^^^/v^ -2-^pt3 -6-;^^y-i- (2-hy7< 

4- [7- (2-:/^^/V) -2-^Pn-6-:^4y-6. 7-i^t:Kn- 
Omg^N, N-i;^7«^;V7^7VAr^ Kl. 2mU::^^i?U (2 -^5^ n p« bdf^ 

^^IB^fk-a-ilfel 5 5 m g ^#:feo 
^H-NMR(CDC13) 

8 0. 07 (s, 9H) 0. 97 (t. J=8. 4Hz, 2H) 1. 49 (s. 9H) 1. 82 (t, J=2. 4Hz. 3H) 
15 3.40-3.44 (m, 4H) 3.58-3.62 (m, 4H) 3.71 (t, J=8.4Hz, 2H) 4.92 (q, J=2.4Hz, 
2H) 5. 67 (s, 2H) 

4- [7- {2-^^^-^^^^ -<i-^n^-%-isr^y-\- (2-hy7(^ 
20 jV-yy^fVa^Vi^V^^fV) 7 -i^^b Kn- 1 H-:/y 8 -^T^v] t° 

1 t - >^f-/V^;^x/V6 m g ^ l -p^^/v— 2 - 

y Hvo. i5inU^'^«lb. ^^/i'p«;v:^7:/<5':/ (30%. 

5 0 M K mk)j y e^i*^ 1 0 m g ^jop^. ^mi-x 5 nmm\^f^. mM\^^ 
25 aiSS: h y 7/^;*-t3@^^o . 6 0ml ic:^j!ib. ^mt* 5 ^^^^^ ^m:^;^ 
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])ju-7i^mWim (0. i%by77i-^ni^m^^) ^ffiv>fc„) . 

mit-^^ 3 . 9 9 m g Sr#fCo 
MS Ve (ESI) 319(MIf-CF3C00H) 

-7V :^ b y ^j^m.^m\/^xmmm 223 iri^^iJimu. mu^t^^z. 9 7 

m g ^#fCo 
10 MS (ESI) 347(Mir-CF3C00H) 

^Ife fil 2 2 5. 2 - t y n/V- 7 - ( 2 -y^::^7l^) - 8 - (b° 

2 2 3 lc:*5V^r. 7«^^^^/^:^/:^^^^<^f^*5^^-^ 2 2 -7*" 
15 >^ h y l^/i^:^^l^fflV^-C^m^3|2 2 3 ^la^fk-a^ 

# 2 . 9 9 m g tr#fc:o 

MS (ESI) SeKMlT-CFjCOOH) 

mm ^\9.9.a. 7- {2--f^:^jv) -6-;r^y-8- {M '^yPv-l- 
20 B^M:^ 

4_ [7_ {2-':f^=^fV) -2-^nvi-Q-:t^y-l- (2-hyp«^ 
/Vv'7^/^^b=^^^^^^W -6, 7-i;^t: Kn-IH-T^y >'-8->f/H 

1 -;i57>^W7j^V^ t -•ff-;v:^:^7-fy^Qva g ^ 1 ^>'^- 2 - t'n 
\) K^O. iSmUJl^^L. '>TWt:*^by '^'iNSmg. y 1 0 m 

25 g S:JBx.s 5 0 °0\Z.X 5 W bfco SiS^l-iaW^bT 1^^=-^ AtRM^ 
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MS Ve (ESI) 298(MH*-CF3C00H) 

4_ [7_ (2-:/^^/^) -2-iJ'nn-6-:*-=afy-l- (2-by7«^ 

10 t-:/5^;v:3i;^x/v6mg^i-^'^>'^-2-ifi3 

1; KyO. 1 SmU^l^^U f-.y^/l^T^ K8mg. y A 8 m g ^JH 

15 ^M^mi^^^-^hi^fyy^- (T-feh^^^hP/v—TKm^lbtH (o. i%hy:7 

MS Ve (ESI) 408(Mir-CF3C00H) 

mm J^2 2 8. 4- [7- (2-'f'^=^^V ') -6-;t^y-8- (tf^7i^^^ 
20 U • 

mmm 227 ^^:^3v^T. 1^ y ^^v-r ^ K<^)ft*? 9 1^. 4-1; ko dr;x^s#^ 

^^V^-C^^S^J 2 2 7 t Inllil^^SIU. UWt-^^ 1 . 5 5 m g Sr#:/h„ 
MS iz/e (ESI) 409(MH*-CF3C00H) 

mmm2 2 9. i- {2--:f'f^jyA -i- i 2-^yr j^v^^aA -6-:^ 

25 (lf^7':^y-l-^^V) -6. 7— KP-lH-T^y ^-2- 
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mMm9 6 siX^n^^tc4- [7- (2-:/=5='^/l^) -2-i5^nn-l- (2 
lOmg. N, N-v^P«5^/W3^>'Vi^T^ KO. 3 m 1 <Z)^i'8'i^tr^li.-C4 

10 U^fE^fb-a-*^ 6 . lmg#fCo 
'H-NMRCCDCls) 

6 1.50 (s, 9H) 1.83 (s, 3H) 3.50 (s. 4H) 3.58-3.64 (m, 4H) 4.99 (s, 2H) 5.74 
(s, 2H) 7.02 (d, J=8Hz. IH) 7.44 (t, J=8Hz, IH) 7.55 (t, J=8Hz, IH) 7.74 (d, 
J=8Hz. IH) 

15 b) 7- {2--f=f-^M -1- J^l^i^fV) -6-:^^y-8- (tr 

^^^^^^ 

4-17- {2-yf-=^;U) -2-v^ry-l- (2-v'T/-<^v^/^) -6 

_^e^y-Q^ KP-lH-T^y :^-8— r.'V] i^^ypy-i-:^^^ 

2 0 bfco aS^g^^i^ L.a^^lr 2 0 - 6 0 %^ / -.^I^/tK ( 0 . 

5. OmgSr#:/to 
>H-NMR(DMS0-d6) 

25 8 1.80 (s, 3H) 3.30 (s, 4H) 3.60-3.70 (m, 4H) 5.09 (s, 2H) 5.60 (s, 2H) 7.27 

(d, J=8Hz, IH) 7.54 (t, J=8Hz, IH) 7.68 (t. J=8H2. IH) 7.94 (d, J=8Hz, IH) 
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9.36 (br.s, 2H) 

Mmm9.^o. 3- r?- (2-:/^cz;i-) - i- ( 2 — >r / ^ v-^^v-) - 

R-±irV-S- (\i'-<yi^y- 1-^/1^) -6. 7-i;^t : Ki3-lH-:/y y 

5 4_ [7_ (2-:^^::^/^) -2-;^nn-l- >^ -6 

-;^^y-6, T-i^^fc Kn-lH-^y V'-S-^/V] f-^^i^^— 1 -:^>'l' 
t-:/^>'V3i;^T/^7mgilrl-p<^>'V'-2-t:°i3y K>^0. 2mUJ: 
^^L., 3-t KP^v't'y :^>^-2-:!577V:^?:/^r5 K8mg. ^B:fJV^J^ 

10 :r.^MzxmmL.fco m^mmmu nm^hvy^i^:^r2Bm\mmu mm 

(0. ^m^fc„) l^T»mU Wm^^m2. 9 3 

m g ^^fCo 

MS Ve (ESI) 524(MFr-CF3C00H) 
15 ^1ife#l2 3 1. 4- r?- (2- -/'^:::^/^-) -1- ( 2 — >-T / Vi^/V) - 
(^-±^V-8- (\^-<yi;^y-l-^M -6. 7-i;^t: KP-lH-T^y:^ 

^M-g^il 2 3 0 ^C*3V^T. 3 - Ko =3rVt° y t^V— 2 -:^?;V':^^^>'mr 5 K(^f^ 
4-\^ }?n^Z/^y'^y:^^^^yr^ F^fflv>T^m^?!l 2 3 0 tl^lHlc 
20 mB^t-^^ 1 . 9 0 m g =lr#fCo 

MS Ve (ESI) 559(MH'-CF3C00H) 

^MI2 3 2. 2- [7- (2-7-^^^/^-) -1- (2— >r/ -<^^-:^^t-) - 
fi_;^jpy-8- (\i'^yi^y-l—(;V) -6. 7 KP - 1 H-T^y 

25 ^^lf!)2 3 0^^:^3V^T. 3-1; Ki:^=^^/t'yi^>^-2-:^;/V^^^Mr^ K(^f^ 
2-v'T/7a./-7V^ffiV>T^mM2 3 0tl^iit^imU MfB^t;^ 
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2 . 1 5 m g ^Wco 
MS (ESI) 505(MH*-CF3C00H) 

^MI2 3 3. 4- [7- (2->^^n7M -1- - 
6-::^^y-8- (b'^^i^^:^- 1 — ^>^1^) -6. 7 IH-^V 

iJlx 4-li Kn^^^^S#m^ffiV>X^lS^J2 3 0 tmm\^i^MU ^IS'fb. 
-g-i^ 3 . 7 4 m g ^#ftio 
MS Ve (ESI) 524(Mr-CF3C00H) 
10 ^»J2 3 4. 2- r7- (2-zf^::^M - 1- ( 2 — ^-T/ ^Vi^/I^) - 
6-:^^y-8- (i:'-<yi^y-l-4/V) -6. 7-v^t: KP-l H-:/y 

mMM2 3 0Kio\^X. 3-t Kn^i^t-y v?>--2-;*/V/J?:^^T5 K<^f5 

f-y f-/vr^ K^fflv>T^jis^!i 2 3 0 tn^fcMSL. 

15 7 4 m g ^#:feo , 

MS Ve (ESI) 523(Mir-CF3C00H) 

m-mm2 3 5. 2- C7- (2-7'^cz7M -1- ( 4— >Ty^v-:;^/k) - 

6-;tdpy-8- (t:°^^i;^>--l-^/V) -6. 7 -v^b Kp- 1 H-7^y 
- 2 - ^ 7V;t-^ -y] ^ T $ K h y p B^^l^ 
20 a) 4- [7- (2--f^=^/V) -2-^PP-l- (4 -'^^T 7 ^>--:^/V-) -6 

7-i?b KP-lH-T^y >--8->f>^I^1 t:°^7i^>--l-;^/l^ 

4_ [7_ (2-y^^/^) -2-:J^PCi-6-;r=3?^y-6, 7-v^l:Kt3- 

IH-T'y >^-8— t -:/^;^:2i;^7'.'H 

25 OOmg^N, N-i^p«^/V:^^^^AT$ Kl. 2inU^^^L. 4-v'Ty-<>^ 
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1 m g ^#yto 
iH-NMR(CDC13) 

5 6 1.49 (s, 9H) 1.84 (t, J=2.5Hz, 3H) 3.43-3.47 (m, 4H) 3.59-3.63 (m, 4H) . 

4.94 (q, 2.5Hz, 2H) 5.53 (s, 2H) 7.42 (d, J=8.0Hz, 2H) 7.62 (d, J=8. 0Hz. 
2H) 

2- [7- (2-7'^^;V-) -1- -6-:t^y-8 
- (]i'^'7py- 1-4^1-) -6. 7— KP-lH-T^y >--2-^/V^^ 

4-17- i2-yf-=-M -2-i^np-l- -6 

r^ym. t 1 2 m g ^ 1 2 - fcTti y YyO. 3ml 

i;i^^PFU f-y^>'VT^Kiomg. ^mi^yiJ'Aiomg^iip^. loort^ 

m^^^-^h^yy-c— (T-fe h::^ hy/l^-TKm^lbtB (0. i%hvy/^:t^ 
mi^t) ^ffiV^fCo) i-Tlt^L. ^^fS'fk-a^tie. 6 9mgiS:#fCo 
MS (ESI) 523(MHr-CF3C00H) 

20 mmm2 3 6. 7- (2-7^^::^/^ -1- (4— yry^^^i^/v) -e-;^ 

jpy_8- (|;»^^.;^y-i-^/v) -6. 7-i^t: Kp- 1H- :7^U >:-2-;» 

4_ [7_ (2-7'^::^/l') -2-^5^1313-1- (4 -i/T/^^/v^/W -6 
-:t^y-6, 7-':?t: Ko-lH-yy V'-8->f/V] tf-^^i^^- 1 
25 t-T'^/l^^^T^^H 2mg^l-p^^;^-2-t°P y K^O. 3ml 

i^^i^u ^^TV'fbf-hy^^Aiomg'Srin^. 5 o'cKx 2mmmwvtco ^ 
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5 MS Ve (ESI) 413(Mr-CF3C00H) 

MMm23 7. 4- [7- (2-'ff'=^;u) - 2- :^^)vy^}vy r ^ - 

;t^y-8- (t:°^7':^>--i-^7V) -6. 7--^^t: KPT^y 

4- [7- {^2--f^=^?V) (4-i/r/-<>'v^7W) -6 

t -::f^/Pa:;^7^7H 2ing^l 2-t°n y K^O. 3ml 

KBM u^ ;^ /i^:^ T^iJ? ( 3 o %, ^ y — /v-^^) 2 o u y 

(0. i%hy ^m^fco) \^xmmu nmit^me. 

6 9 m g ^#fCo 
MS (ESI) 434(MH*-CF3C00H) 

mMm2 3 8. 2- C7- (2->^^c^/P) -1- (3--^Ty^>--:^/V) - 
20 6-:t^y-8- (tf^^i^^-- -6. 7 - v^b Kp- 1 H-T^y >^ 

a) 4- [7- (2-':ff':^M -2-^uu-l- (S-jyT/^yj^M -6 
-;^^y-6. 7-v^l:: Kp- IH-T^y >--8->f /V-] 1 

25 4- [7- (2-::/f=-^/V) - 2 -i^ PP- 6 -;^-dry- 6, 7--^fcFP- 
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OOmg^N, N-i^^^/l^Ji^/^i^r^ Kl. 2ml\zmM\^. ^-Z^T/^l^ 
^JfV-fn^yi K 9 7 m g . y 6 8 m g ^^IBX-fCo 1 2 ^f^^ 

5 . 7 1 m g ;Sr#/Co 
'H-NMR(CDC13) 

6 1.49 (s. 9H) 1.84 (t, J=2.5Hz, 3H) 3.43-3.47 (m, 4H) 3.59-3.63 (m, 4H) 
4.94 (q. 2.5Hz, 2H) 5.53 (s, 2H) 7.42 (d, J=8.0Hz, 2H) 7.62 (d, J=8.0Hz, 
2H) 

10 b) 2- [7- (2-:/^=:/P) -1- O-^-yry^Vi^/V-) -6-;^^y-8 

- (\f^'7^Jy-i-'iJV) -6. 7-i^b Kp-iH-yy y-2-^/v;e-^ 

15 t-T'^/V^xXx/Vl 2mg;^l-7«^>'V'-2-t?oy K:/0. 3ml 

ihy^/i^T^ Ki omg. y iJ'-i^ 1 omg^:6px.. loot^ic 

^>5rn-r h^^:7w'- (T-feb;^by>'^-7K^^»^B (0. I%hy7;v:tn@^ 
20 ^ffiV^fdo) (eiXiWiiU TO'fb^i^S. 7 6mg^#fcio 

MS (ESI) 523(lfflf-CF3CX)0H) 

^Wil2 3 9. 7- (2-:/^::^/^) -1- (3 — ^ 7 /^Vi^^^V) -6-;^ 
(t:°^7i^>--l-^/V-) -6. 7— KP-lH -■7'U>^-2- 
^ /l^;;}^'^ h y 71^ h y :7/l^;t P i^M:^ 
25 4- [7- -2-^5^013-1- ( 3 -i^Ty -^^i^/^) -6 
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rmm u mmit^m 4 . 9 e m g ^#fc„ 

MS (ESI) 413 (Mir-CFjCOOH) 

^MM24Q. 1-^ (2-::^^cz7pr-2- O^^'Ti^y- 1-^,1.) -7 , 
10 rbl ^: ^:7^l^^-9-;^^ ^,1^^ 

. a) 4- [7- (2->^^^yM -2-^PP-6-;d-^y-1 - [3- (7- K 
7t: KDtf^^--2->f -/i^;^:^iy) -T-Pby!^.! -6. 7 — Kp - 1 H-'T' 1) 
:^-8->r/Vl t-:/^yI.3i;^7^/l. 
^mM9 5aT#^tlfc4- [7- (2-7'^^/l.) - 2 n p - 6 

15 y-6, Kn-iH-T^yy-s-^/u] if^7^;;^>'-i-;{7/v#>'^ 

t-7'^/^:i:^7-/P2 Omg, 2- ( 3 -:/p ^t'p JK^ix) xhytKPfc-^ 
^2 0/iU ^;?fc^m;«/y ^7^2 Omg, N, N-t?^^7P>i|>>rpAT^ KO. 2 

20 mm^^^^i^/'^^^ y) xm u mmih^m s m g ^wc. 

'H-NMR(CDCl3) 

8 1.49 (s, 9H) 1.50-1.81 (m, 6H) 1.83(t, J=2Hz, 3H) 2.06 (quint, J=7H2, 2H) 

3. 38-3. 62 (in, lOH) 3. 80-3. 90 (m, 2H) 4. 34-4. 47 (m, 2H) 4. 59 (t, J=3Hz, IH) 
4.92 (q, J=2H2, 2H) 
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4- [7- (2-:/^=/^) -2-^Dn-6-;e-^y-l- [3- \y-Vy 
t Kn t;°7^-2-^/l^;^-ds^i/) rntVU] -6, 7 -i^fc Kn- 1 H-T'y y 

tl3mg^#/to 
10 'H-NMRCCDCla) 

5 1.48 (s. 9H) 1.82 (t, J=2Hz 3H) 2.18-2.26 (m, 2H) 3.37-3.43 (m, 4H) 
3.56-3.62 (m, 4H) 4.07 (t, J=6Hz, 2H) 4.43 (t, J=5Hz. 2H) 4.88 (q, J=2Hz, 
2H) . 

c) 1- {2--^^::^) ^) -2- iyf-<y^JV-\-y()V') -7. S-i^^hKo 
15 -IH. 6H -5-;^'¥»-l. 3. 4. 8 a — K ^Tlf-^i^ p^:^^ fbl 

4- [1- (2->^^r^/P) -9-;^^y-l, 7, 8, 9 -7^ h 7Tif i^-^ 
n-^^-iS^ [b] -yy^vv-^-yifVl \f^'7X>V- X-^jV-^l^W. t -zf^ 

20 ^«$iL:feo ^^^2 0-5 OroP^iJ^y-ZV/TK (0. 1 ^j^^MV^ 
^H-NMR(DMS0-d6) 

5 1.79 (s, 3H) 2.08-2.16 (m, 2H) 3.27 (br. s, 4H) 3.44-3.54 (m, 4H) 3.90 (t, 
J=6Hz, 2H) 4. 38 (t, >5Hz, 2H) 4. 94 s, 2H) 9. 02 (br. s, 2H) 
25 mmm241. 1- (2-!/^n/M -9.- (t:°^^>:;?>.-i-^yi^) 
7-t^t: Kp-1 H-R -:t^i^-l. 3. 4. 7 a -f^ f 7Tif- s 
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lim^J 2 4 0 ^C*5V^T. 2- (3 -7'P^:/P^=3rv') T h 7 t Kn 
5 *H-NMR(DMS0-d6) 

S 1.80 (s. 3H) 3.27 (br. s, 4H) 4.19 (t, J=8Hz, 2H) 4.70 (t, J=8Hz, 2H) 4.94 
(s, 2H) 9. 06 (br. s, 2H) 

g^1ife fil24 2. 8- (3-T^y\^-<Vi ^^y-l-^^^) -7- {2-':f'^=^ 
10 >--2-:fr/i^3KnKU;v mmM 

fcf^ y 3 -^/v:^i^M ^f-/W3i;^7'/^ 2 4. 3 g X h y 3if-;vr ^ 
2 6ml. g^m^^^/W 3 0 0ml (DU^mi^. 7K?&T^ n n ^m^y'y"^^ ( 3 0 % 
15 h/i^=^ymm) 8 8 g 3 0^>6^ttT?^TbfCo^i?;^^^5iiUr:^»^^t> 

?i.-T?-ife!i#Ufco Emm^Mmu a^t}-7K2 0 0mi^:«}0^> t->^^7V7< 

?ftil^a^t3 0. 9 g;lr#fc„ 

r(D^5S3 0g. -:^73i^/^y>'^Ti;?K2 4. 5mK h P :3^5^>'VT 5 1 
5. 9mU t-^-^/-^^2 5 0ml<Dm-^^^^M.X-^. 5mmWV. ^ 
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vmmih^m 2 1 . 4 g ^#fc„ 

*H-NMR(CDCl3) 

5 . 1. 43 (s, 9H) 1. 48-1. 92 (m, 4H) 3. 20-3. 80 (m, 5H) 4. 58 (br. s, IH) 5. 13 (s, 
5 2H) 7. 26-7. 40 (m, 5H) 

y^7^;H 0 g. 1 0%^<y-J^J>>^^5 0 Omg. rc^y— 7H 0 0ml (DB-^ 

10 XmBi\^^m6. Og^#fCo 

*H-NMR(CDCl3) 

S 1. 44 (s, 9H) 1. 47-1. 80 (m, 4H) 2. 45-2. 60 (m, IH) 2. 60-2. 75 (m, IH) 2. 75-2. 90 
, (m, IH) 3.05 (dd, J=3Hz, 12Hz, IH) 3.57 (br. s, IH) 4.83 (br.s, IH) 

^) ri - ry - (2--:f^^M - 2. e-i^^^pp-TH-T^y >--8-^;v-] 
15 i^y- 3 -^/v] :^;w^^y^ t 

7_ (2-7'f-n/l.) -2, 6, 8 - h y n n - 7 H-7^y 1 . 25g. 

if^y v^>'-3-'f;V';!&>'W^^:/^ t Og> Tirh::ih 

y;H Oml,(D)ii'a'tl%^m-T?l 0:$>^#^^ hy^^/VT^^-O. 6 3mlSr 
1 05)-d>ltT^^Ts ^©**^mT*3 0:$^^#LfCo ^Ji&I^^S^^^^/^-TKt? 

a^t^ t -:/^/^p«^/^^-x7^-^^i^>-l?^^'^bL. ^^IB^fb-a-ti i . 7 9 g 

'H-NMRCCDClj) 

8 1.43 (s, 9H) 1.60-2.02 (m, 4H) 1.83 (t, J=2Hz, 3H) 3.32-3.41 (m, IH) 
25 3.42-3.52 (m, IH) 3.67-3.76 (m, IH) 3.80-3.91 (m, IH) 4.76-4.90 (m, 3H) 
d) Cl- C7- (2-:^^^/V^) -2-^i0P-6-;^^y-6. Kp 
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[1- [7- (2-7'^:::i;l-) -2, n}^- 7 H-:/]} y- 8-^ 

]^^]} i^i^- 3 :^;/w^^ t -zf^;v:x,::^'rjv l . 7 9 g . 
5 b.Ul^Al. 0 g. v^^.'5^;p;^/l'Jj^dr^xKl 8ml (^Jjii-a-^^^l 2 0°C©?ft^5gtf» 

1 . 5 9 g ^mtz-o 

'H-NMR(DMS0-d6) 

10 6 1.39 (s. 9H) 1.34-1.88 (m, 4H) 1.78 (s, 3H) 2.81 (t, J=llHz, IH) 2.95 (t, 
J=llHz, IH) 3. 48-3. 60 (m, 2H) 3. 64 (d, J=6Hz, IH) 4. 90 (s, 2H) 6. 94 (d, J=8Hz, 
IH) 

e) [1- C7- (.2-':f^:=^;V) - 2-^PP-l - J^VJM - 

15 7V} ;^/w^^y^ t-zf'^7V:y^:;^7-fV 

[1- [7- (2-7'^^/W) -2-'!7nn-Q-:t^y-Q, T-^'jMYxi 

1 0 0 m g , ilTK^M:^; y •J'Ae 6mg. 2-^'Ty^^^i^/l':/P W 
K 7 0 m g , N, N - ^/l^/jN/Wi^T ^ K 1 m 1 (Om^-^m^^W^ 5 

^jx^ijyJ^ifxi'^V^yy^^-mmx^. 7mgSr#fco 
'H-NMR(CDCl3) 

8 1.44 (s, 9H) 1.59-1.81 (m, 2H) 1.83 (t, J=2Hz, 3H) 1.86-1.94 (m, 2H) 
25 3. 20-3. 50 (m, 3H) 3. 66 (d, J=7Hz, IH) 3. 86 (br. s, IH) 4. 88-5. 06 (m, 3H) 5. 72 
(s, 2H) 7. 06 (d, J=8Hz, IH) 7. 38 (t, J=8Hz, IH) 7. 51 (t, J=8Hz, IH) 7. 70 (d, 
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J=8Hz, IH) 

f) [1- [7- (^2--^^=-)V) -2-v^Ty-l- (2-v^T/^yi^7V) - 
6-:f^y-6. Kn-IH-T'y 8-^/1-1 fc:°^y i^y- 3 

5 [1- [7- (2-7^^::^/^) -2-iJ'nn-l- ( 2 -i/T /'^y^^^^W - 

e-^e-'^y-e, 7-i^t Kn-iH-yy:^-8— fv'H tf^ye^y-s-^r 

N, N- f';V:^jUJ^r 5 K 0 . 2ml ©jH-a-^^^M-C? 3 ^^^#Lfc„ ^ 

10 5 0 %i^^^^/v/-^'arf - ymi^-^^m ^n-^hVyy-f— (3 ©MIS) 

)^ML. MlB^b^i^l 0. 3mg^#fc:o 
^H-NMRCCDClg) 

6 1. 44 (s, 9H) 1. 52-1. 98 (m, 4H) 1. 81 (t, J=2Hz 3H) 3. 24 (dd, J=7Hz, 12Hz, 
IH) 3.30-3.40 (m, IH) 3.46-3.56 (m, IH). 3.72 (d, J=12Hz, IH) 3.86 (br. s, 
15 IH) 4. 86-5. 10 (m, 3H) 5. 73 (s, 2H) 7. 00 (d, J=8Hz, IH) 7. 42 (t, J=8Hz, IH) 
7.54 (dt, J=2Hz, 8Hz, IH) 7.73 (dd, J=2Hz, 8Hz, IH) 

g) 8- (3-T^y tr^yj^^^-i-^/i^) - (2-zf'^=^M - i- (2 
20 [1- [7- (2-::^^i^7V) -2—yry-i- (2-i^Ty^^yi^M — 

Q-:i-^y-6, 7--^fc Kn- IH-T'y y-S-^^W] fcf^y i^^^^- 3 

m 1 (om^m^ 2 0 j^mw ufc„ m>m^mm u 2o-8o%7«^y- 

25 Omg^#fc:„ 
*H-NMR(DMS0-d6) 
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6 1. 60-1. 74 (m, 2H) 1. 79 (t. J=2Hz, 3H) 1. 88-2. 03 (m, 2H) 3. 14-3. 28 (m, 2H) 
3.42 (br.s. IH) 3.52t3.82 (m, 2H) 4.98-5.12 (m, 2H) 5.58 (s, 2H) 7.26 (d, 
J=8Hz, IH) 7.53 (t. J=8Hz, IH) 7.66 (t, J=8Hz, IH) 7.93 (d, J=8Hz, IH) 8.16 
(br.s, 3H) 

5 ^»J24 3. 2- [8- (3-T^y\f-<'Ji^y-l-4M -7- (2- 

[1_ [7_ (2-^^::^M -2-^ni3-l- (2 -i/T/^>'v^/^) - 

10 7^] ^7W^ ^ t -'f'^jV:c^-^'T)V 1 5 m g , W^W&k)^ y A 2 0 m g > 

p{ iJ^ / . 2 m 1 (Om^m^ 3 UfCo ii;T^ ^JiM 2 4 2 f . . g) 

»H-NMR(DMS0-d6) 

6 1.58-1.72 (m, 2H) 1.84-1.94 (m, IH) 1.96-2.04 (m.. IH) 3. 08-3.20 (m, 2H) 
15 3.36-3.70 (m, 3H) 3.90 (s, 3H) 4.90-5.02 (m, 2H) 5.32 (s, 2H) 7.20 (d, J=8Hz, 
IH) 7. 47 (t. J=8Hz, IH) 7. 63 (t, J=8Hz, IH) 7. 87 (d, J=8Hz, IH) 8. 12 (br. s, 
3H) 

^»J244. 8- (3-T^/\f-<\)'Jy-l-^^l^) -7- (2-7^^^ 
M-6-:e-^y-l- (2-7si=^J^:^'f-M -6. 7 - v^l^ Kp - 1 H-:/ 
20 V >- 2 -;»7W>^^ f y /l^ 

a) ri- [7- i2-Zf'f'::^M - 2 P P - 6 -;^dry- 1 - (2-^=^=^ 

}v:r.^)V) -6. 7--:>?b Kp-iH->^y y-8->f7vi fcf^yi;^y-3-^ 
^ife^24 2e) T% 2-'yTy^:/e^>'^:^i3^-f K©ftfc>9l-x 2-:fn-:e 

25 3i5^/v^>'-^>ilrffiV^TllM^J 2 4 2 e ) h IH^td-a-^ Ufcio 
^H-NMR(CDCl3) 
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8 1.44 (s, 9H) 1.58-1.80 (m, 2H) 1.83 (t, J=2Hz, 3H) 1.86-1.94 (m. 2H) 
3.00-3.06 (m, 2H) 3.20-3.50 (m, 3H) 3.60 (d, J=12Hz, IH) 3.85 (b. s, IH) 
4.42-4.48 (m, 2H) 4.88-5.04 (m, 3H) 7.02-7.34 (m, 5H) 

b) 8- t:°-<y v^^^-l-^/l^) -7- (2-:/^^7V) - 6 -:t 

5 jj^y-i- (2-73ic^>>W3^^>>V) -6. 7 -i^^t: Kp - 1 H->^y 2 

[l- .[7- -2-^PP-6-;e-^y- 1 - i2-'7:^^ 

-6, 7— Kn-lH-yy y-S—f/W] tf^yi^V'-S— T 
:fy/w<^>'m t-'f^/^^:^7-^^^F^^^X^ ^JS^J24 2 f. g) i^llil 

10 \Z.^^htlo 

'H-NMR(DMS0-d6) 

6 1.60-1.72 (m. 2H) 1.83 (s, 3H) 1.88-2.06 (m, 3H) 3.04 (t, J=7Hz, 2H) 
3.35-3.60 (m. 2H) 3.75 (d, J=12Hz, IH) 4.35 (t, J=7Hz, 2H) 5.09 (s. 2H) 7.18 
(d, J=7Hz, 2H) 7.22-7.34 (m, 3H) 8.16 (br. s, 3H) 
15 ^Jfe^J24 5. 8- O-r^Jyf^Vi^y -l—^^^) -7- (2-::^^::^ 

j\y:s.^)V) -6, 7-i?t Ko-IH-T'y r;^] l::*^yi^y-3-< 

20 )V\ -fi >'w^ ^ t - ;^ T'A^^^ V ^ r s ^JIM 2 4 3^ milJc-^^ U 

*H-NMR(DMS0-d6) 

5 1.56-1.72 (m, .2H) 1.80 (t, J=2Hz, 3H) 1.84-2.04 (m, 2H) 2.85 (t. J=7Hz. 
2H) 3.08-3.18 (m, 2H) 3.34-3.54 (m, 2H) 3.64 (d, J=12Hz, IH) 3.83 (s, 3H) 
25 4.15 (t, J=7Hz, 2H) 4.88-5.02 (m, 2H) 7. 16-7. 24 (m, 3H)7.29 (t, J=7Hz, 2H) 
8.09 (br.s, 3H) 
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^Ji^j2 4 6. 8- (3— / t^y v:/— 


1 




— 7— (2— r^T^cn 


—1— C4 — v^T/"^v/V7W — o— ^=ry 




6, 7- 


V^t- hMlJrl — y }) 










a) [1- [7- (2-:/^::^7V) 


1 


- (4- 






8 







^y^^;V'fxi'ry( K^fflV^T^^SM2 4 2 e) hmm\^^^\^tz.o 
^H-NMRCCDClg) 

10 6 1.44 (s, 9H) 1.58-1.80 (m, 2H) 1.82 (t, J=2Hz, 3H), 1. 85-1. 95 (m, 2H) 
3.18-3.26 (m, IH) 3.29-3.37 (m, lH)3.40-3.48 (m, IH) 3.65 (d, J=12Hz, IH) 
3. 86 (br. s, IH) 4. 86-5. 04 (m, 3H) 5. 22 (s, 2H) 7. 41 (d, J=8Hz, 2H) 7. 62 (d, 
J=8Hz, 2H) 

b) 8- (3-T^/t:°^y v'^^-l-^/V-) -7 - {2-y^^=^JV) -1- (4 
15 -VT J^'yi^fV) -6-:^dry-6. 7 — ✓^fc Kp 1 H-^ y y- 2 -:»>>V;j^ 

6-;^!2^y-6, 7-i^b Kp- IH-T'y >'-8-'<;v] t'^y i^i^- 3 ->r 
/V] t-7'^^/^3z;^x/^^ffiv^T. IIJg^ai2 4 2 f . g) ilHil 

20 \Z.^l^\^1to 

^H-NMR(DMS0-d6) 

6 1.62-1.72 (m, 2H) 1.80 (s, 3H) 1.88-1.96 (m, IH) 1.98-2.06 (m, IH) 

3.16-3.26 (m, 2H) 3.41 (br. s, IH) 3.50-3.80 (m, 2H) 5.07 (s, 2H) 5.49 (s, 
2H) 7.49 (d, J=8Hz, 2H) 7.85 (d, J=8Hz, 2H) 8.16 (br. s, 3H) 

25 mW^A 7. 4- [8- (3-T^y li°^yt>>--l-^/t^) -7- (2- 
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[1- [7- {l-zf^^f^^') -2-iJ'nn-l- {A-l^T ^ ^V=->A') - 

5 fjio 

^H-NMR(DMS0-d6) 

6 1.58-1.70 (m. 2H) 1.79 (s, 3H) 1.84-2.04 (m, 2H) 3.08-3.20 (m. 2H) 
3. 36-3. 70 (m, 3H) 3. 89 (s, 3H) 4. 88-5. 02 (m, 2H) 5. 22 (s, 2H) 7. 39 (d, J=8Hz, 
2H) 7.79 (d, J=8Hz, 2H) 8.14 (br. s, 3H) 
10 lllifeM2 4 8. 2- rs- (3-T$yb°^Ui^:^-l->f /V) -7- (2- 

a) n - [7- (2-:/^::^/V) - 2 n P- 1 -;>t 6 -^T^y- 6 . 

15 t -^'f-)V:x^7s'rJ\' 

[1- [7- (2-7^^:=^/^) -2-i^nci-6-;^=3{^y-6, 7-v^tKn 

20 t^4 0mi<?57K«r^)p^:feo ^m-T?3o^re^#^, u^^m^m\. #^nfc: 

^H-NMR(CDC13) 

5 1.44 (s, 9H) 1.72-1.94 (m, 4H) 1.81 (t, J=2.4Hz, 3H) 3.16-3.92 (m, 5H) 
3.72 (s, 3H) 4.91 (dd, J= 17.6, 2.4Hz, IH) 5.01 (d, J=17.6Hz, IH) 

25 b) 2- [8- (3-T^y b'^yi^V-l— -7- il-'f^^JV') -1 

-p{^^v-6-;^^y-6. 7-i^fc Kp-iH-y^y :^-2->f/w;^^i^] 
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[1- [7- -2-i^Czi3- 1 -^^/v-6-;^=3ry-6, 

5 f-y^/V-T^ Kl Omg. ^Al Omg^J!jP;t. 1 0 O^Ct^lT 2 

97^- (T-feb^^hy^v-TK^^ltl^S (0. l%hy Srffl 
V^:fe„) \z.xmWi\^.Wmc^^^' 5 4iiig^#/c:o 
10 MS (ESI) 436(Mir-CF3C00H) 

^1ife#i24 9. 8- (3-T$y t:°^y j^:^-!-- -7- ^l-'f^^^ 
j^>^ -l-pt^7t.-6-:r^y-6. KP-lH-T'y >--2-;»/l-j^ 

h y 71- by :7/V;rPg|^M 

[1_ [7_ (2->^^n7V') -2-i{'nn-l-y^/V'-6-::^-=3ry-6, 
15 Kn-IH-T'y ^^-8— f/V-] t^^y i^^-- 3 — T/H :«7>'W^^ 

t -:/^/Vcii;;^7"/H 0mg^l-y^/W-2-t°n y K^O. 3ml tcl^^b. 
i/'T Wl^':^ h y IJ' A 1 Omg ^S:;tin^. 0 O'ClciT 2^WSI#L^o 1 N 

20 y^)?v-immi^ (0. l%hy S^ffiV^fCo) luTiWML. 

i^lB'fb'a-i^ 3 . 6 7 m g ^#fj:o 
MS (ESI) 326(Mr-CF3C00H) 

^iife-firii2 5 0. 8- (3-T^y fc:°^yi<^:^-i-^^^) - 2 - 1 

7V7t:=:7P-7- (2-:>'^:=^/V') - 1 - >< '^^^V- 1 . 7 - v^b KPT'y 6 

25 h y 

[1- [7- (2-:/^=i;v) -2-^5^13 0-1 -^f-/^- 6 -;r^y- 6, 
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X--f^)V:s^:^7-fVX Omg ^1-7^^/1^- 2 -fny F:^0. 3ml \zM%\^. 

n^Y^'^y^— (r-feh^^hy/v-TKm^Si^ (o. i%v^)y/^:^nm^ 

^) ^ffiV^fc„) \Z.xnn\^. ^IB^I^^i^S. 0 0mg^#fCo 
MS (ESI) 389(Mir-CF3C00H) 

^jifeM25 1. 8- t:°^!ji^V-l-^/l^) -7- (2->^^r^ 

[1- [7- (2-:/^:::^7^) -2-^tii3-l-^^7V'-6-:t=ary-6, 

20 MS (ESI) 331 (Mir-CFsCOOH) 

^jife^J2 5 2. 8- (3-T^y tf^y T/V) -7- (2-7^^::^ 

7M-2-i^J^'^/l^T^y-l-^f-/V-l. 7--^^b KPT'y >--6-:^>^ h 

[1- [7- (2-:/^r2/v) -2-i^i3n-l-7«f^/^-6-:t=3fy-6, 
25 7— ✓^fc Kn- IH-yy y-8— fc'^y i^^'-S— f/^] iJJVA^VWi 
t-::f^7l/Jiy^7'/^l Omg^l-p^f^>'^- 2-1^13 y K^^O. 3mUc:^^l?b. 
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^^zc^jvr ^ y 5 0 /i 1 ^ ;i> 6 0 riJiT 4 L:rc„ W^m:. 

5 2 . 1 7 m g ^#feo 

MS Ve (ESI) 372(Mir-CF3C00H) 

^1ife f!fil 2 S 3 . 8- (3-T$yt'^Ut;^y -l— T/V) -7- (2-:/^::^ 

10 ^Ji«?!i 2 5 2 "c. i^3i^/vr 5 y<^ftt> iJis ^'^v i^i^^m^i^rmmm 2 5 

2 t mm^^^MV. i^lB^b-B-i^ 1 . 9 4 m g ^#fCo 
MS Ve (ESI) 370(Mir-CF3C00H) 

^1?f5M2 5 4. 8- (3-yi^;l^r^y\i°^Vi^y- ^-^^^'^ -7- (2- 
^^-.^V) -l-^^7t.-6-;^^y-6. 7--:^b Kn-iH-yy >--2- 

.>^x;W3. 3g. 3!>>fb;p«^>'V'0. 75ml. N. N-i^P« ^/V'*:>'^AT ^ K 2 

20 0ml (DB^m^. 7km^^m.x-:^mi\:^i- hV^J>> ( e o ^/omm o . 4 g ^:?jp 

iafp-t:^?5fcV\ MTKfiilE^-^i/^iXe^AtflfcitMliLfcio 10-2 0% 

0 4g<?5^ft)|^i^^#fc:o r.(D^l:i::i^i5'/'->'l^2 0mK 1 0%/-?7i^'J'i»^^ 
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^H-NMRCCDClj) 

5 1.46 (s, 9H) 1.48-1.64 (m, 2H) 1.72-1.84 (m. 2H) 2.43 (dt, J=3Hz, 12Hz, 
IH) 2.60 (t, J=12Hz, IH) 2.75 (s, 3H) 2.74-3.02 (m, 2H) 3.86 (br. s. IH) 

KT- n- r?- -2. 6-v?^Pi3-7H->^y 8 

7- (2->^^^/V) -2, 6, 8-hV^np-7H-:fVyt. 
y-3-y(;V^;V^^^ym t -:/^/V3:;^^/V^ffiV>T^1ili«J 2 4 2 c ) • 

10 ^H-NMRCCDCla) 

8 1.48 (s, 9H) 1.70-2.02 (m, 7H) 2.83 (s, 3H) 3. 00 (t, J=12Hz, IH) 3.14 (t, 
J=12Hz, IH) 3.96-4.25 (m. 3H) 4.80 (s, 2H) 

o.) N- ri- [7- (2--f^=^M -2-^^r2-l-}^^ J\^-6-:^'^y 
N- [1- [7- (2-y5^=/V) -2, 6-v^iJ7i3t3-7H-:/U i/-8- 

-</v] if^yi;?v-3-'f>'v] -N-p*^/^:*//^^^^^ t -:/f•/V'3l;^7^7v• 
[1- [7_ (2-:/^^/V) -2-i5^i3i3-6-:^^y-6, 7-i^t K 

^ t-:/^;vaiy^7^7V4 2 0mg^#fCo rop-^oi oomg. ai^'fb^'?^ 
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^H-NMRCCDCla) 

8 1. 47 (s, 9H) 1. 62-1. 74 (m. IH) 1. 81 (t, J=2Hz, 3H) 1. 82-1. 96 (m, 3H) 2. 82 
5 (s, 3H) 2. 86 (t, J=12Hz. IH) 3. 02 (t, J=12Hz, IH) 3. 68-3. 82 (m. 2H) 3. 72 (s, 
3H) 4. 20 (br. s, IH) 4. 90 (s, 2H) 

A) 7- (2-:/^^/i/) 8- (3-yi^; ur^J}^-<Vi^>- 

10 N- [1- [7- (^^-•Zf'^-^}^^ -l-^xxxi-X-^^^A^-^-i^^V- 

»H-NMR(DMS0-d6) 

15 8 1.60-1.77 (m. 2H) 1.81 (s, 3H) 1.84-2.00 (m, IH) 2.02-2.12 (m, IH) 2. 60 
(t, J=5Hz, 3H) 3.17-3.40 (m, 3H) 3.46-3.56 (m, IH) 3.79 (d, J=12Hz, IH) 
5.00-5.15 (m, 2H) 9.01 (br.s, 2H) 

^1fe^J2 5 5. 2- [7- (2-y^:^/V) -l-^^ 7V-8- (3-7<^/V 

20 -2-^/v:^=^-y] ^yyr^ K MMM 

f-/P^;W^ % t -y^^)V:^:^'r}V1 0 m g ^ 2 - 1 :3rix^>':)'T ^ K 

2 0mg. mmWc)3^)P^2^TO.%, N-p«^/V'-2-fPy K>'0. 3ml 
25 (^^jl-a-i^^S 0°C(?5»'^'4^Wi^UfCo OT^JS^^!l24 2 f . g) ^IrH^^- 
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^H-NMR(DMS0-d6) 

8 1. 69 (br. s. 2H) 1. 82 (s, 3H) 1. 92 (br. s, IH) 2. 07 (br. s, IH) 2. 62 (s. 3H) 
3.10-3.40 (m, 4H) 3.48 (s, 3H) 3.76 (br. s, IH) 5.02 (br. s. 2H) 6.96 (br.s, 
2H) 7.44 (br.s, IH) 7.91 (br.s, IH) 8.81 (br.s, 2H) 
5 ^1fe^J2 5 6. «- (3-T$yt fPUi^^-l-1^/V-) -7- (2-:/^:=: 

^jSM2 54'e.N-p<^>'V'-N-(i^^yi?>^-3— r/v):^/w^^>'^ t 

10 J:;J^7^;^^fflV^Tll^fi^J2 5 4b> c> d) i^Ufc-^-^blfeo 
iH-NMR(DMS0-d6) 

6 1. 81 (s, 3H) 2. 13 (br. s, IH) 2. 32 (br. s, IH) 3. 64 (s, 3H) 3. 74-3. 86 (m, 
2H) 3. 93 (br. s, 3H) 5. 19 (d, J=18Hz, IH) 5. 28 (d, J=18Hz. IH) 8. 32 (br. s, 
3H) 

15 ^mM2 5 7. 2- rs- (S-r^yi^^ti^J' Jly-l-'^^^) -7- (2- 

2 - t "^^^V^VVr % K^ffiV^T^Ji^!! 2 5 5.2 5 6 ^ IH^lJl'^^blfelo . 
^H-NMR(DMS0-d6) 

20 5 1.82 (s. 3H) 2.11 (br.s. IH) 2.32 (br: s, IH) 3.46 (s, 3H) 3.72-4.00 (m, 
5H) 5. 15 (d. J=19Hz, IH) 5. 23 (d, J=19Hz, IH) 6. 90-7. 02 (m, 2H) 7. 42-7. 50 
(m, IH) 7.90-7.99 (m, IH) 8.22 (br.s, 3H) 

^1ifeM25.8. 3- (2-7^^c:^/V-) -2- (b'^v v^:^- 1 — "5- 

• (2-7^Pifri/M -3. %-^^^^^^^^^/ 5-d] bry^-:^:^-4 
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^^>^ [4. 5-d] If y ^i^>--2-^7V] tf^7i^V- t 
^?a-C3- -2- (lf-<7i^:^-l— C/V-) -3, 

Kt3xf^^>/ [4, 5-d] yf^) )VirxiW^^ . 4 

9 9g. 4-i^^^/wr5y try i^yo. 0 2 3 g. :jo J:tj?r^mi^- 1 

/VO. 6 4 5 g^;!jP^. 5^^»#Lfc^. TK^'ftl^by e7A0 5N7K^2m 
l^r^lPx.. $f>lJ:i^^«#Lfc„ ^^Sr@^m^^/V'2 0 Om 1 *5 j;t;?m>ft;T 
>^^=t>i^<D^?P7K^|gl0 0mUz:^it\ ^mii^7Kl0 0iiil-e2liI. i^^b 

^^v^m^if J: «9 > mmc'^^^ o . 2 9 s g ^#fco 

^H-NMRCCDCl,) 

6 1.50 (s, 9H) 1.84 (t, J=2. 3Hz, 3H) 3.41 (m, 4H) 3.63 (m, 4H) 5.06 (q, 
15 J=2.3Hz, 2H) 8.17 (s, IH) 9.92 (br. s, IH) 

b) 3- (2-:/^^/W) -2- (fcf^7-^^V- 1— f/V-) -5- (2-7^0 
yfc^AA -3. Kp^^^)/ [4. 5-d] }i'V^i^l^-4-:ty h 

y yMum^M 

20 [4, 5-d] Ify i5^i^>'-2— C/V] bf^^i^^:/- 1 t-zf 
^/I^jix^X/l^O. 0 10 g(^N, N-v^T^^/V-Ji^/l^i^T^ KO. 5m 1 ^ISl^^^ 

^:;&y !j7i^o. 0 0 5 g^i:x^3-':fu^-i-^viifyo. o o 3mi ^iPx.> 

^^M^^^i?iLa?6^^:^i5'ttpp«i5'yO. 5 ml*5J;t^hy 7/1^:^011^0: 5 

7 (T-feh-hyv'l— 7Km^i!l^i (0. l%hy:7;V;i-i3i|^^;f) 
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MS (ESI) 311.29(Mir-CF3C00H) 

mmm25 9. [3- (2-'f'^^M -4-;t-^y-2- i\^^7i^y-i 

-^JV) -3. 4-i^bKP^$^^y r4. 5-d] b°y >y'v^^- 5 T 
:/ [4, 5-d] t'l; i5^:^^^-2— f/V] f ^7 v^V- 1 t->^ 
10 MS (ESI) 312.28(Mir-CF3C00H) 

mmm26o. 3- (2--^^=^7v) -5- (2-b: KP^e/rc^/v) -2- 
(\f-<^i^:^-i-4M -3. s-i^^t kp^^^-/ r4. 5-d] b°y^v^ 

15 y [4, 5-d] l^Vd^i^>-2-4;Vl tf^9i^>'-l-;«7/V3^V^ t-:/ 
^/V3i^X/^;j3J:tJ?2-7'P^^iJ'/->'^^ffiV>T^ii^?!|2 5 8 b tmm^^M 

MS Ve (ESI) 317.30(Mr-CF3C00H) 

|g1fe^J26 1. 3- (2-7'^:=^7t^) -5- (2-^ hd^-^ JC'^/V) -2- 
20 ^^v?y-l-^7l^) -3. 5-v^b Kp^^-?^>^ [4. 5- d1 Yi'VSfi^y- 

4 -:j->^ h U y;l^:t^WmM 
4- [1- (2->^^c^/l') -7-;^-^y-6, 7-i;?fc KP-lH-^^i5^ 

MS (ESI) 331.32(Mir-CF3C00H) 
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-.f;V) 4— Kp^$-^^ [4. 5-d1 \fV^ i^>-5-^/V:\m 

5 >^ [4, 5-d] fc''yi5^i^>'-2— r/V] t'-i7i^^^-l-:^^l^^>^ t-^^ 
^/Vci:7^7^7V*5j:tJ^7'n^i^Ma^^/V^fflV^T^lfe^?l|2 5 8 b il^ill-^SU. 

MS (ESI) 359.13(Mir-CF3C00H) 

^life f^l 2 6 3. 3 - ( 2 - 5 - ( 2 -7:n::i7V:n^7V) - 2 - (fc° 

10 -3. KP>r$>?^ v^ r4. 5-di tfy^-;?:^- 

4_ [i_ (2->^^::^/V) -7-;^-=3E^y-6, 7 -i^t Kn - 1 H-^ ^ 
i/ [4, 5-d] ^^v?>^-2— f/W] t"^7v^i/-l-:^>'^33^>'^ t-^ 
^;l^jiy^X7^*5j;t)« i2-:/^'^^f'M ^y■^:/^^V^-C»^!l2 5 8 b ^IrI 

15 1i(-mL. m^^t^^^^^fc^ 

MS (ESI) 377.34(lflr-CF3C00H) 

mmm2e4. 3- (2-^^^::^/^) -5 - (2--7^7=arv-^^>^V) -2- 

(t;°^^i;?>— i-^/v-) -3. 5— KP>f r4. 5-di ify^i^ 

20 4- Cl- (2-:/^^/^) -7-:t-'3E^y-6, 7 -v?fc - 1 H->r ^ 

y 14, 5-d] ey i5*'>^^:^-2-'f>'i<'] t:''^^v^y-i-;«y/V'^>m t-:/ 

f-;Vcc^7^;V^3j;TJ^2-:7'o^3i^/W73i^>'^^^7'7l'^fflV>X^JSI?ll2 5 8 b 

MS (ESI) 393.32(Mr-CF3C00H) 
25 ^^^112 6 5. 3- (2--^^:=-^ -5- ( 2 -;r ^y- 2 -:7 3.^/V^^ 
-2- (tf^9i^V-l-^/V) --^t S-i^^b Kp^$>$^y [4, 5-d3 
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y [4, 5-d] t'y f/v-] f^yi^^'- l-;^77^jJ^>M t-T' 

MS (ESI) 391.32(ifif-CF3C00H) 

Il»il2 6 6. 3- (2-7''^^7l^) -5 - [2- ( 3 b '^{^v^yjic^y^V-) 
-2-;^^yj^^/v] -2- (fc'^yv^:^- 1 -3. S-i^bKn-^^^ 
^^-y [4. 5-d:\ \i'V^i>y-4-:ty hy y^/V;tP§^^:^ 
10 4- [1- (2-pf^c:i/V) -7-;^-^y-6, — r^i5^ 
[4, 5-d] If y^ri^y- 2-^/1^] t'^ye^V- l-;^^^^!?:^^ t -y^ 

2 5 8 b ^:P#(;iMaL. tifB{b'g'i^^#fc:o 
MS Ve (ESI) 421.33(MH*-CF3C00H) 
15 mMm26 7. 2- [3- (2-7^^-^/1^) -4-;^d{^y-2- (tf^^i^^^ 
-1-^71^) -3. 4— v^b Kp^^^-/ [4. 5-d] t:°y y-:;^:^- 5 -^71^ 

^ ^v^i^] y^::! h y 7V h y 7/v-;^p i^^li 

4- Cl- (2-:/^r^>'V) -7-^dry-6, 7 -v^t - 1 H->r 5 
y [4, 5-d] fc°y i5^v?y-2— r;U] f^7v>>._ t-^ 

20 f^>vj^;^7"/^*5<to?2-:yi3^p<f'/^^:/y=i h y /^^^V^T^^SM2 5 S b ^ 

'H-NMR(CD30D) 

5 1. 81 (t, J=2. 5Hz, 3H) 3. 45-3. 49 (m, 4H) 3. 66-3. 70 (m, 4H) 5. 15 (q, J=2. 5Hz, 
2H) 5. 62 (s, 2H) 7. 34 (dd. J=7. 6, 1. 5Hz, IH) 7. 45 (td, J=7. 6, 1. 5Hz, IH) 7. 59 
25 (td, J=7.6,1.7Hz, IH) 7.75 (dd, J=7.6,1.7Hz, IH) 8.25 (s, IH) 
MS (ESI) 388.32(MH'-CFsC00H) 
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^jfe#l2 6 8. 3- {l-'f^^AA -2- 1-^/1^) -5- 

(2- 7;V:rPP^^>^l^^>"':^>^^) - 3. S-v't: Kp^ ^^y'v^ [4. 5-d] 

4_ [1- (2-:7'^^7V') -7-:^-=3ry-6, 7 -i^t - 1 H-'T $ 

5 )/ [4, 5-d] tfiJi5^i^>'~2-'i';v] t:°^7'^^:/-i-;«^>'i^:^vm X-'f 
=f')V:xL7.7-)^^^m- (by -^/P^e-n^^^i^) K^IBV^•C*• 
J|^J2 5 8 b i:|Rl^}c^SU ^IB^fb-a-ti^^fcio 
MS (ESI) 431.21(Mir-CF3C00H) 

^1fe^l2 6 9. 3- (2-:/^^/V) -2- (t:°^7-: ^^- 1—1^^1^) -5- 
10 (3- -3. 5 KP>f^ $ <?^>^ [4. 5-d] 
If y -^W- 4 h y y;vir^'^WM 

^/ [4^ 5-d] try i5^i;^>'-2-W'/^] tf^^i^:/- t-:/ 

15 JfeiJll 2 5 8 b UliiJi^SL. ^IB'fh;'a''^Sr#:/to 
MS (ESI) 431.23(Mr-CF3C00H) 

^1ife^J2 70. 3- (2-^^=^M -5- -2- (tT 

-3. S-v't: Kp^^^-/ [4. 5-d1 \^Vd^i^>^- 

4 h y y^]^:t^mm.M 

20 4- Cl- (2-:^^^;^) -7-^'3?^y-6, 7-i>t Ko- IH— r ^iJ'' 
y [4, 5-d] l:°y i5^i^y-2-^/V] t -y^ 

^;l/ji>^7^/V^3j:tJ?2-^ bn^:/i^/^:^PW K^fflV^Tl|ji^J2 5 8 b ^l^ 

MS Ve (ESI) 408.25(Mr-CF3C00H) 

25 ^iSM2 7 1. 3- [3- (2--:^^=^M -4-:t^y- 2- 

_3, 4-':;^l:: KP^^^y r4. 5-d 1 tfU^i^^^-S-^^^V 
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>/ [4^ 5-d] i^!J>rv?>'-2-^7V] \i'^y''J>'-l-:^Ji^^yB t-zf 
MS (ESI) 388.27(MIf-CF3C00H) 

Mmm\2 7 2. 4- [3- (2->^^^/VV -4-:t^ y-2- (b'^^i^^ 
-3. 4— KP>r$^-/ r4. 5-d] }^^)^i^y-5-yCJV 

10 4- [1- (2-:/'^=^^ Kn-IH— f 

[4, 5-d] \f))d^^J^y-2-4fv'] yf^y^^y-'^-'^f^^y^ t-^ 

^/vcc^x/v33j:TJ^4-:/n^p<^/v^>^>^'- b y /v^fflv^T^^iM2 5 8 b 

MS Ve (ESI) 388.29(MH*-CF3CO0H) 
15 ^mM2 7 3. 3- r3- {2--f^=^M - A-±^)/-2- {\f-<yi^y 
■ -3. 4-i;^fc KP^^yy C4. 5-d1 t:° y <?^e^y-5-^7w 

y [4, 5-d] try ^-✓^:/-2-^yV'] tf^7i^>'- 1-:^^'^^^^^ t-T' 

^ffl 2 5 8 b i: [^^l^^S :^ia^k-a'tl^#fc„ 
MS (ESI) 421.29(Mir-CF3C00H) 

mmm2 7 4:. 4- rs- (2-7^^^;^ -4-;^^y -2- 

-1-^/M -3. 4-i^ti KP^^^-/ r4. 5-d] Ii°U^i^:>-5-^7l^. 
4_ [i_ (2-:/^ri;V) -7-:t^y-6, 7 — - 1 H— f ^ i?^ 
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M 2 5 8 b mm\mmu nm^t^i^^Wco 

MS Ve (ESI) 421.31(Mir-CF3C00H) 
5 ^mm2 7 5. 5- [3- (2-:/^^7W) -4-:^^y-2- (\i°-<yi^y 
-3, 4-^:;?^ kp^^-?^-/ [4. 5-d1 \fV^i^y-5—(^V 

y [4, 5-d] t''yi5^i>V-2— T/v] t-:/ 
10 ^/WJ^;^7'/w33j:t;5- (T'n^pJ^/v) >'7>'-2-;^7V'jJ?>'M^^/v^:^7" 
/V^fflV>TllJSf!j2 5 8 b i:IlI1i}^^3SL. ^E^b^^^^^^t^Co 
MS (ESI) 425.30(Mr-CF3C00H) 

^mM2 7 6. 3- {2--:f^^)\d -5- [2- ( 2 h P ^ cc^;!^) - 
1-ir^V:x.=f-)V)-\ -2 - (e^yv^:^- 1-^>'1^) -3 .. 5--^t:KP-f 
15 >^ [4. 5-d1 y ^i;^V-4-;^>- 7/l^:^P§^^ji 

4_ [1_ {2--f=f'==-}V) -7 -:t^y-6, 7 - v^t: Kn - 1 H->f ^ 
y [4, 5-d] }^Vi^i^>'-2 — fjv'] tf^yi^:/- l-;*/^^^'^ t-:/ 

5 8 b i:P=lite:^au MIB>fI::'a-«^S:#fco 

20 MS izj/e (ESI) 436. 28 (MH'-CFaCOOH) 

^1ife^l2 7 7. 4- [2- [3- (2-:/^::^7V) -4 -:^^y-2- (t:°^ 

-3. 4— kp^$^>^ [4.. K-di ifyyi^>--5 

4_ [i_ (2-:/^:::^;^) - 7 V - 6 , 7 - 1 H— f 5 iJ^ 
25 y [4, 5-d] t°y i5^v^>'-2— f/V-] fc'^^i^V- 1 t 
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5 8 htmm^^MV. ^IB'fb'a'i^?r#fCo 
MS Ve (ESI) . 416. 31 (Mlf-CFaCOOH) 

m-mm2 7 8. 3- (2--f'^^j^) -5- [2- (4-^ h^-yya:.^;v) 

-2-:t^y=^^M:\ -2- (t:°^7i^>^-l-^/W) -3. S-i^bKn^^ 
5 [4. 5-d1 }i'V^Z^y-4-:i-y hVyjl^:t^mmM 

4_ [1_ (2-zf^=^;^) -7-:t^y-6. 7-v^tKn-lH — (^^ 
>^ [4, 5-d] \i']}.^Py-2—(jUl \i'^yi^y-l-:^7P:^ym t-:/ 

2 5 8 h tmmi^^mi.. mmit^m^ntc. 

10 MS (ESI) 421.32(MH*-CF3C00H) 

^»!l2 7 9. 3- (2--f^=^M -5 - [2- ( 2 -pt K dei^.:7inn/l^) 
_ 2 -;^^y 3:5^7^)1 -2 - (fc:°^7>^y- 1-^/1^) -3. 5-i>^bKP^^ 
[4. 5-d] l^y^i^y-4-:e->- h P 
4-11- {2-Zf^=^M -7-:t^y-e, Kn-IH— f 5i5^' 

15 y 14, 5-d] try i5''i;?:/-2— f/v] if^yi;?^/- i-:«f/vj}^VM t-:/ 

2 5 8 b ^ i^^ic^a u mmit-^m^ntco 

MS (ESI) 421.33(Mtf"-CF3C00H) 

mmm28 0. 4- [2- [3- (2-7'5^:=^/t-) -4-;t^y-2- (b:°^ 
20 -3. 4-i;^t KP^r^^y [4. 5-d1 \f]}^-yy-5 

-y()V\ 31^/1^1 h y 

4- [1- (2-:/^::^;^) _7_;^-dE^y_6, 7 -i^fc Kn - 1 H— f 5 iJ^ 
)/ [4, 5-d] \^))^i^y-2-^;v'] €^y^yy-l--fy7V^^ym, t-'f 

25 ^^xmnm 2 5 s b [n^^ii^iiL. mwt^^'^'^f^o 

MS (ESI) 421.33(MH*-CF3C00H) 
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mmm28i. s- (2--:/^=^^ -2- -5- 
(ifVi>y-2->{jv^^ji') -3. s-v^t: Kp>r ^^-y r4. s-d] b°y 

5 / [4, 5-d] i^y i5^i^>'-2— f/v-] 1 t 

MS Ve (ESI) 364.24(Mr-2CF3C00H) 

S1i{R^il2 8 2. 3- (2--f^=^M -2- 1 -^^l^) -5- 

10 (If y i^y-3-^7V-;^^/l^) -3. KP>f ^yy' [4. 5-d] b°y 

y [4, 5-d] \i']}^i:^y-2—(;i^'] }f^9-:^y-i-:^/^^yWt "t-^ 

'f-^Vz^Tsy-jV^^n^- (,^nxi^^}V) f yi^^^:^m:^^fflV>T^ii^^j2 5 8 
15 birll^tJi^aL. ^ia>fb'a'i^Sr#fCo 
MS Ve (ESI) 364.30(Mir-2CF3C00H) 

^lifeM2 8 3. 3- {2-zf^^i^^ -2- (h'^^ i:?^- 1 -5- 
(t:°y i:^>--4-^/V-y^/l^) -3. KP>f [4. 5-d] "d^) 

20 4- [1- (2-7'^n/V) -7-;r^y-6, 7-i^fc Kn-IH— f ^tJ^" 

y [4, 5-d] fc'y i5^^:^:/-2— f;v] \d^y^Jy-i-:^^\^'^yW. t-'f 
^/V3:;^f^;V'*5j;t;?4- (iJ^act^^;^) tf y i^y^t^ig^fflV>T^lig^aj2 5 8 

MS (ESI) 364.26(Mir-2CF3C00H) 
25 mkm2SA. 3- -5- r2-:^^y-2 - (b'yi^^y- 

31^/1^] -2- (tf^7i^y-l-^>^W) -3. 5-;^bKP^^^ 
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:/ [4, 5-d] t°!Ji5^v^y-2-^7V] if^yi^y-i-:fj/^^y^ t-T' 

5 MMM 2 5 8 b ^ mmi^^M u mmit-^''^^Wco ■ 

MS Ve (ESI) 392.27(Mir-2CF3C00H) 

mmm28 5. s- i2-zf^:^jv) -5- [2-:^ ^y-2- (\i'Ui:^y- 

3- 4;V) ^^)V\ -2- (If^^i^:^- 1-^/^) -3. 
y r4. 5-d] t^'U ^v^y-4-;j->^ tf;^ 

y 5-d] If y >5^i;^y- 2->f;V'] \f:^y^^y-\--^}^'^^y^ t-:/ 

. ^ifef!l2 5 8 b :g|B'fb'^i^^#:feo 
MS Ve (ESI) 392.27(MH'-2CF3C00H) 
15 m^2 8 6. 3- (2-7^^^/!^) -5- r2-;^^y- 2- (tfyi^>— 

4- ^/1^) ji^/W] -2-;r=3ryj^^;V]] -2 - (t:°^^i>>-- 1 /l^) -3. 

5- v^l: Kn^^^y' C4. ^- d'l \f^) ^^J'^- A.-iry tfy^ h U 

4- [1- (2-:/^=^/^) -7-;r^y-6, 7-^;?t Kn-lH-^f 
20 y [4, 5-d] t"U^^^:/-2— r^I^] lf^7v?>'-l-:^>'VJ}<>'^ t-y 
^yV3:;:<.x/V':j3J:tJ«4- (2 -^^p^T-t^^v-) ^^>'*'^b7K^M:^t^ffiv^T 
HWJ 2 5 8 b (Rl^lei^ffiL. ^IB{b'a'i^^#fCo 
MS (ESI) 392.28(Mir-2CF3C00H) 

^lfeM2 8 7. 3- -5- (2 -pt h ^->t;°U 3 

25 /M^/V-) -2- (t:°^7v^y-l-^/l^) -3. 5 — ':^b Kp>< $ [4, 
5-d] If y :yv^>--4-;^^^ Y'jyjvirxim^M. 
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[4, 5-d] t°y i5^v?:/-2— f/v-] f^7v^V'-i-;^77V7}?>'^ t-:/ 
2 5 8 b ^ |Rl#iJ:MaL> ^fs-fb-a-i^^ir^^rco 

5 MS (ESI) 394.30(MH*-CF3C00H) 

mmm2 8 8. e- [3- (2-::^^=/i^) -4-;t-^y-2- (tf^yv?:^ 

-3. 4--^b KP-f^-?^^' [4. 5-d] fc:°y ^v^^-5->r7V- 

10 [4, 5-d] ifyyi^>'-2— r/i^] t-y 

J|#-!l2 5 8 b ^m^l^^SU ^ia'fb'a'i^^#fCo 
MS Ve (ESI) 422.31(Mir-CF3C00H) 

^1ifeM2 8 9. 5- (6-T^y\:^})i^y-3—(^^^^^^) -3- (2-:/ 
15 ^^/V) -2- (lf^7i^y-l— f/V) -3. 5--x^fc KP>f [4. 5 

-d] try ^'✓^:^-4-;^y h]}y/^:t^BW^ 

4- [1- (2-:/^:=>/v) -7-;r^y-6, 7-i>l: Kn-IH— f 
y^ [4, 5-d] i5^v':/-2-^/v] \f^yi^>-l-:^/i-^>'B^ t-'f 
^7^ai><.T->'W*3j;-a?2- (t-y'h^ix:3{;>'t'2l^^::^>'^T^y) -5- (l/n^^f- 
20 /V) t°y i?>'<l^ffiV^T||^6^?il2 5 8 b ^P^l-^Sb. ^fB^k-a-^^^^l/Slo 
MS (ESI) 379. 31 (MH^-CFjCOOH) 

mmm2 9 0. 4- [3- (2-yf-::^7V-) -4-:;^^y-2- (tf^7i^^^ 
-1-^/W) -3. 4— Kp-^^^-/ [4. 5-d] li'V^i^l^-5-4;\^ 

25 i^M:^ 

4- [1- i2-:f^=^/i') -1 -ir^y-Q, 7 -P\i}^xi-1¥L~^ . 
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y [4, 5-d] \fV^^^y-2-^;V'l }^^yV'>-l-:»JV':^yWt t-zf 

MS (ESI) 489.35(Mir-CF3C00H) 

-3. KP^^^-y r4. 5-d] \^V^i^y-5-^J> 

y [4, 5-d] }i'])^i^y-2-^JU'] bi-^yv?^'- t-T' 

10 ^/vcc>^x/V'^3J;tJ^4->^p^^^/V'-3s 5-i:^i^ry-N-^^/}^^:yyr 

^ K^fflv^Tll^fef!l2 5 8 b i:lliil{c:^®b. mUit-^'^^^^tCo 
MS (ESI) 470.33(Mir-CF,C00H) 

^jifeM2 9 2. 4- [3- (2-^^-^/^) -4-:^^y-2- (b°-^7-:^>^ 
-3. 4-i;^bKP^^^y [4. 5-d] b°U^v^y-5-^/V 
15 T^^/l^] -3— :^Ty-5-7/V;^P-N-7^^7V^:^yT^ K V))yfV:^^ 

4- [1- {2-zf'^'=^fV) -7-;^=3ry-6, 7 -i^t Ko - 1 H— f ^ . 
[4, 5-d] t'U i5^v^>'-2— T/W] t:°-<7 v^V- 1 t 
^/i/^>^x>'^j3j;-a?4 -:/t3CE-p« ^/w- 3 -^/T y - 5 -^'ywn -N-y ^^i-'^ 

20 >^^yr5 Y^m\^XmMm2 5 8 b ^lB>fk'a'i^^#ft:o 
MS Ve (ESI) 463.33(Mir-CF3C00H) 

mw.m29z. 4- r3- (2--:f^=^;v) -4-^^y-2- (if-^^-^^^^ 

-1-^/1^) -3. 4-i:^t: KP^^^y [4. 5-d] 1:° U ^'v^y- 5 -^/V 

y^/v] -5-'>-Ty-2-.xh'af->-N-y^/v^vyr$ K hy:7/v;rp 

25 §^M:t^ 

4- [1- (2-:/^:=i;V') -7-;e-'^y-6, 7-v?l: Kn- 1H-^ ^iJ^ 
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y 14:, 5-d] \^])^i^y-2—(/ly:\ \f^yi^l^-l-:^J^^yi^ t-zf 

^VVr % K^ffiV^T^^fe^J 2 5 8 b i: l^^icMSL. ^IB^li'a'i^^#fc„ 
MS (ESI) 489.35(Mr-CF3C00H) 
5 ^jiM2 9 4. 5- [3- (2->^'^^7V) -4-;t^y-2- (b'^^i^:^ 
-3. 4— :;^ti KP-f [4. 5-d] b:° y ^v^>-- 5 -^/V- 

4- [1- (2-:f'^='M -7-:t^y-6, 7-i;?fc Ko-IH-^^^ 
y [4, 5-d] }^^yP'y-i-:^j^^ym 
10 ^;V'3i;^7'>'V'^3j;t^5-::^n^p<^;v-2-7/i':tn^>')/^ h y;wSrffiv>Tll 

lfeM2 5 8 b ^H^ld^au. ^E^b-a-'^SrWi^o " 

MS (ESI) 406.15(MH'-CF3C00H) 

IIM^J2 9 5. 2- [3- (^^--f^^^jV) -4-:i'^y-2- 
-l-^CM -3. 4-t^t: KP>f [4. 5-d] b°y^i;^y- 5-^.^1^ 

15 -5-77V>:^P^:^y'^ hy/W h y 77V;e-P§^MM 

4- [1- (2-:/^:=>'^) -7-:t^y-6, Kp- IH-'f ^i5^ 

>^ [4, 5-d] try ^i^>'-2— f/u-] tf^7-;?:/-i-;<//^#>^^ t-T' 
^/V'3i;^7'>'^^3ir;?2-::^p*7«^7V- 5-:7/v;rp^>^>'^ h y/^Srfflv^TH 

iifii2 5 8 b tmm\mm.u mmt^i^^nt^o 

20 MS (ESI) 406.16(Mr-CF3C00H) 

^m^j2 9 6. 4- [3- (2-7^^;:^/^) - 4 -;e-'ary- 2 - (b'^yv^y 

-3. 4-i^li KP>f $y>^ [4. 5-d] ^V^y- 5 
^^/v-] - 3-7/w;^p^y'/:^ h y^w h y :7/V;^PS^^It 

4- [1- i2-'f^=^;V') -7-^dfy-6, 7-v^t KP-lH->r 
25 >^ [4, 5-d] ify i5^i;?>'-2— f/l-] fc*'^7i^i/-l-:^>'^^>^^ t-T' 
^;V'3i;^X>'Wj3j;U?4-:/P^P<^/^- 3-:7/V';^P^yy^ h y/v^ffiv^T^ 
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ji^j 2 5 8 b ^ mm^^M u ^mit'^^^Wco 

MS iz/e (ESI) 406.23(Mir-CF3CO0H) 

^1ife^i29 7. 2- [3- (2--^^::^^ -4-:t^y -2- (\l'^yi^y 
-3. r4. 5-d] }^'V^i:^l^-5—(;V 

4- [1- (2->^^^;l') -7-:t^y-6, 7-i>tVvi-lH-^^^ 
y [4, 5-d] fi; ^i^>'-2-^7V'] e^yv^i^- 1 -:^>'1^^>^ t-^' 
^/V3i>^x/v:J3J:tJ^2-:^T3^^f-/v-3-:7/^;^-i3^^^y= f y/^^ffiv^T^ 

iiM2 5 8 b iri^^ic^au. ^la^b-a-i^^^fco 

10 MS (ESI) 406.25(MH'-CF3C00H) 

mmm2 9 8. s- (2-y'^=^;V') -5- uy^/}}:^ -i-^^^^^^^) 
-2- (t:°^7-:;^>— i-^/v) -3. 5-i^\ih^vi^ ^^y r4. s-ai 

15 [4, 5-d] \^V^i^>'-2-^M \f^yi^>-l-^^^^yWt t-zf 
^/W3i;^7"/kd3j;U«l V^^ry y >-^ffiv^T^WJ2 5 8 b ^1^ 

iH-NMR(CDCl3) 

8 1.80 (t, J=2.4Hz, 3H) 3.46 (m, 4H) 3.68 (m, 4H) 5.17 (q, J=2. 4Hz, 2H) 6.22 

20 (s, 2H) 7. 94 (dd, J= 8. 2, 8. GHz, IH) 8. 08 (t, J=8. 2Hz, IH) 8. 21 (d, J=8. OHz, 

IH) 8. 24 (d, J=6. 4Hz, 1) 8. 27 (s, IH) 8. 46 (d, J=6. 4Hz, IH) 8. 68 (d, J=8. 2Hz, 
IH) 

MS (ESI) 414.32(Mr-CF3C00H) 

mm ^\2QQ. 3- (2-:/^::i;P) -5- ( 2 - If U 3 -^T 

25 /v-p^^/v) -2- (\l'^y''Jy-^-^/^^) -3. 5-i^\i h 'xi^ ^^y^ [4. 
5-d1 b°uy-:^>--4-:^y 77]^:tP§^^jt 
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[4, 5-d] \f3 fc-^yi^^-- 1-:^77VJ}^>^ t 

T^ll^!l2 5 8 b ^Ulil-MaL^ :^|B'fb'a*tl^#^o 
5 MS (ESI) 384.22(Mr-CF3C00H) 

^liSM3 0 0. 3- {2.--f'f-:=-f\A -5- ( 2 - >^/V-:t P U i^^- 4 

^^v-^'^/M -2- -3. 5--:;^t: Kp>r ^yy' [4. 

5-d] yd^)Jf''^V-A.-±V Y^}yMxi-^^mL 
4- [1- (2-^^^^^/^ -7-;t=3ry-6, Kn- IH— f 5:^5^ 

10 [4, 5-d] id'y i5*'i;?^^-2— f/v] if^^i^:^-!-;^/^^':^^^ t->^ 

x%w§\ 2 5 8 b ^ nwi^^m^. ^w^c^m^m^o 

m w/e (ESI) 384.20(MFr-CF3C00H) 

^lfe#l301. 3- -5- (6-:77V;^Pfc:°y i ^y-2-^ 

15 jVi^^AA -2- (fcf^9i;^>^-l->r7l^) -3. S-i^b Kp^^^-/ [4. 
5-d] \^^) h y 7;i^;e-pg^^:^ . 

[4, 5-d] t°y i?^^v^V-2--f7W] t:''^9v?>'-l-:^>'^^i/^ t 

^/p:i:y^x>'^j3J:-0^2- (^p^^^/v) - 6 -7>'V';^-p y t?:/iim^S^ffiv^ 
20 T^JI^J 2 5 8 b ^ nWi^¥m\.. 

MS (ESI) 384.22(Mir-CF3C00H) 

^lifeM3 0 2. 2- C3- (2-::^^^/^) -4-;e-:3p y-2- (b'^^i^:^ 

-3. Kp^$^-/ r4. 5-d1 t:°U>$^v^^-5->Y/t^ 

^ '^^V] ^>-yT ^ K h y 7/V-;^Pi^^li 
25 4- [1- ^2--:^^^)^) -7-;t^y-6, 7-::^fc Kp-IH— r^iJ^ 
[4, 5-d] 'd^)^^JV-2->{}V\ \^^y'J'V-\-')3JVitsVm. t 
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f^^Va^j^T^/l^O . 0 1 0 g <DN, N-^^^^ f'/PJi^/P' A T ^ K 0 . 5ml WWi^^. 
m:l^V^J>>0. 0 0 5 g*5J;t^2-:^n^;^^/^^V>^n h y/V-O. 00 7 

5 0. 2ml:3^XUT^mih7i<i^(D3 l%:^mi^O. 2ml ^Mx., 2 0^^5t:T» 
aiS^i^:^ni3 7^i?yO. 5m l*5j:t;?hy :77^:^ni^^0. 5mU^^^L. 

10 U mmit-^mo. p0 9giSr#fCo 
MS (ESI) 406.28(Mir-CF3C00H) 

ll3ffeM3 0 3. 3- [3- (2-y^^::^M -A-ir^y-2- 
-l—iM -3. 4— KP>f ^^y^ [4. 5-d] 

15 4- [1- (,2-^^=^fV) -7-:t^y-6, 7 — - 1 H->r ^ 
y [4, 5-d] If y >rv^>'-2-^/W] t:°^9v>:/-l-;;^/V4^>^. t-:7' 
^7Wa^;^x/^j3j;t^3-7'o^;^^/W^:/i/^ h y /l-^^ WtHJI^J 3 0 2^1^ 

MS izj^e (ESI) 406.30(Mr-CF3COOH) 
20 l|jfeM3 0 4. 4- [3- (2--:/^=:.^ -4-;^^y-2- (tf^^v^:^ 
-l-^/I^) -3. 4-iP\ih^n^^^yr [4, 5-d] fc'y >?^i^y-5->r/l^ 

4- [1- (2-:/5^ri/V') -7-;*-:35^y-6, 7 - v^t Kn - 1 H— f 5 iJ'^ 
>^ [4, 5-d] fy j5^^-^>'-2— r>'i-]. f^^v^^^-l-J^J/VjKyM t-:/ 
26 ^;V3^;^7'>'V:J3J:t;?4-yn^p{^;p'0^y'=^ hy/VilrfflV>T^W!l3 0 2 i:!!! 
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MS (ESI) 406.31(Mir-CF3C00H) 

-X-^jV) -3. 4-i>t: KP^$j^-/ [4. 5-d] 

5 4- [1- Kl--:f^^M -7-;i-dry-6, 7 - Kn - 1 H-^ ^ 
/ [4, 5-d] tfy i5''t^:/-2-^>'^] e^yi^V- l-;^7/V:^>']^ X-'f 
■^/Vjiy^X/VO. 0 1 0 gON, N-:^^^7V2j^/Vi^T^ KO. Sml^l^tc:^ 

!^i»0. 0 0 5 gioj:T^3- (:^i3^ 7^ 7^/1^0. 
0 0 8 g ^;(raxL. ^m-T? 2 0 ^^»i^Lfc„ ^i^;^i-i^m^^>'^ l m l . tK l m 
10 1 ^Mtl^WL ^aJi^^Si^ ti/^co a^l^^ iJ' y -/H . 0ml U> tK 
^-fb^ h U i^O 5 N7K^;^ 0 . 1ml ^.20 ^^^m^^# L/Co • 
m K 7Klml^*P;tm^T'M'l4}-MU ^Wl\^. ^^M^ 
li^LfCo ^5S^-:^iJ'nt3^^yO. 5m 1 iSctt^b y :77^oi^M0. 5m us: 

15 - (r-feh^fy/i^-TKm^ili^B (0. l%hy t^fflv^f^:„) 
{e:-Clt»iU. ^la-fb-a-i^ 0 . 0 0 8 g ^#fc:„ 
MS (ESI) 407.29(Mr-CF3C00H) 

^jfeMsoe. 4- rs- {2--^^^^)^) -A-ir^V-i- {\f-<y^Jv 
-3. 4— :^t: Kp^$>?^-/ [4. 5-d1 11° U<?^i^y- 5-^/1^ 
20 ^ ^/t^] h y yj^^is- P 11^:^ 

4- [1- (a-y^^^i/w) -7-;r^y-6, 7-v't Kp-IH— f ^i5^ 
/ [4, 5-d] y ^t^>'-.2-'f/V'] i^^7'^^>'-i-:^7>'WJi?y^ t-:/ 

3 0 5 ^ lll#fc^3ffib. $ilBjt;'^i^^#^o 
25 MS (ESI) 407. 30 (MT-CFsCOOH) 

lljife^J3 0 7. 5- [3- {2--^^^^ -A-iC ^y-2- 
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-i-^ju) -3. 4-i^bKP^$^>^ [4. 5-d] yf] }sri^y-5--(;v 
/ [4, 5-d] M'V \^^yi:^:^-i-:^^^^yB t-zf 

;V^fflV^T^^iM 3 0 5 t P^l^MSL. :^|a'fb^i^^#fCo 
MS (ESI) 397.28(mr-CF3C00H) 

Kn^$-j^-y [4. 5-d1 ^-Jy-4-:ty h ^) y/l^:t^mmM 

10 a) 4- (i-^:^i;^;v-6-^^^v^/v^=»'>;>^^>^^-7-;t^y -6. 7- 

-^^'h KP-IH-^^^-/ r4. 5-d] }^V^i^y- 2-yCjl') \i°-<7i^y- 

4_ (6-^<yi;?7V';^-dfi/7«^7V'-7-:^-'3ry-6, 7 -i^t - 1 H->r 
^>5^>^ [4, 5-d] \i'V^i^y-2-4M t 

^H-NMRCCDCla) 

6 1.48 (s, 9H) 3.13-3.18 (m, 4H) 3.50-3.54 (m, 4H) 4.72 (s, 2H) 5.61 (s, 
2H) 5.65 (s, 2H) 7. 20-7. 35 (m, lOH) 8.22 (s, IH) 
20 b) 3-^v-:;^/v-2- (t:°^7v^:^-l-^/l^) -3. S-v^t^KP-f^^ 
[4. 5-d] \^]} ■$f''Jy-4-:ty by 

j,'p_lH->f [4, 5-d] \i'])^i?y-2-47V) \i'^yi:^y-l- 

:f3 t -^f';V3:.:?^7-;v^mMm 117 t mm^^Mv. muit^<^^ 

25 #fc„ 

^H-NMRCCDaOD) 
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8 


3.31-3.37 (m, 4H) 3.40-3.46 (m, 4H) 5.68 (s, 2H) 7. 22-7. 36 (m, 5H) 8.25 


(s. 


IH) 


MS . 


«z/e(ESI) 311.24(Mir-CF3C00H) 


MM 


i^?!l3 0 9. 3-^:/i^;^- 5 2- i\:°^yiP>—l—^M — 


3, 


5 — ^/^t: r n-f >. y L4, 5 — dj c. 'J ^^yy— 4:—:^^ u y/>^:^i^ 




lit 


a) 




5- 





iH-NMR(CDCl3) 

5 1. 47 (s, 9H) 3. 12-3. 16 (m, 4H) 3. 47-3. 52 (m, 4H) 5. 58 (s, 2H) 7. 20-7. 34 (m, 
15 5H) 8.20 (s, IH) 10.04 (br. s, IH) 

b) 3-^:/i^7W-5-;^^/W-2- (t:°^7i^y- 1-^7V) -3. 
b:KP^^^y^C4. 5-d] fc°yy-^^>--4-;r:^ y7V:txim^M 

4- (l-^yp/U-7-:t^y-Q, 7 Kn - 1 H— f ^ iJ^'y [4, 
5-d] \^']) t-zff-;}^^:^ 
20 T'^^t 3 iJ^'fb;^ ^;V^fflV>T^JS^J 2 5 8 b ^ I^^Jil^Sb. :^^'fb'a'*b^#yb 
^H-NMRCCDjOD) 

6 3. 29-3. 35 (m, 4H) 3. 36-3. 41 (m, 4H) 3. 83 (s, 3H) 5. 68 (s, 2H) 7. 21-7. 34 (m, 
5H) 8.20 (s, IH) 

MS Ve (ESI) 325.01(Mir-CF3C00H) 
25 ^MM3 10. 3 -^^-i^/V— 5 - (2-;t^y-2-73:::^;I^J^^/V) -2 
- (M'^Jil^l^-l-^jV) -3. 5— >?t: KP^$>S?^y C4. 5-d] 
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5 B^t^i^^ntco 

^H-NMRCCDgOD) 

8 3. 31-3. 36 (m, 4H) 3. 44-3. 49 (m, 4H) 5. 69 (s, 2H) 5. 77 (s, 2H) 7. 22-7. 52 (m, 
8H) 8.06 (d, J=9.3Hz, 2H) 8.32 (s, IH) . 
MS ye (ESI) 429.39(Mir-CF3C00H) 
10 3 11. 3 -^-yj^jU- 5 - ( 2 - 7 - 2 - ( 

>^-l-^/V) -3. 5— Kn^^y-/ C4. 5-d] b°y yi^>--4-;^ 
hi; '7/V':t^W^MM. 
4- [l-^yi;^;l'-7-;^'3ry-6, 7 -i^t Kp- IH— f ^^5^^ [4, 
5-d] ^i^y- 2-4^^1 t -•f'f-Ji^:^:^ 

15 TA^^XX:^ (2-:/n*^^/W) ^^^•^>'^ffiVV-C^Jfe^j2 5 8 h tmM^^9im 

'H-NMRCCDClj) 

8 3.11 (t, J=8.1Hz,2H) 3.24-3.29 (m, 4H) 3.37-3.42 (m, 4H) 4. 46 (t, 
J=8.1Hz,2H) 5.58 (s, 2H) 7.09-7.34 (m, lOH) 8.20 (s, IH) 
20 MS Ve (ESI) 415. 54(Mir-CF3C00H) 

MMM 3 12. 3 -^-yj^jU- 5 - ( 2 - y 31 y dr i/Ji^/i^) - 2 - ( bf^y 
i^y-l-yfM -3. 5-i?t Kp^^^)/ C4. 5-d] \^V^i^y-4- 

4- ll-^yi^jV-7-:t^y-6, 7-i;^t Ki3-lH-<^yy [4, 

25 5 -d] }i'V ypy-2--(j^'] }f^yi:^y-i-:^;i^^yM t-zff'/u:^:^ 
y'jV'^i.X^2-zfn^3:.^;vyai:^;U3i^TJl'^M^^XMM^\2 5 8 b tm^K 
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^H-NMRCCDClg) 

5 3.21-3.24 (m, 4H) 3.37-3.42 (m. 4H) 4.37 (t, J=5.8Hz.2H) 4.64 (t, 
J=5. 8Hz, 2H) 5. 58 (s, 2H) 6. 86-6. 94 (m, 3H) 7. 07-7. 34 (m, 7H) 8. 21 (s, IH) 
5 MS (ESI) 431.57(MH'-CF3C00H) 

^ife^ll3 13. 3-^>'i^A'-2- (tf^yi^y-l-^/W) -5- (2- 
:fx2\i'^M -3. KP^$y>^ [4. 5-d] V ^i^^y- 

10 5-d] yi^>'-2-^/vl \f^yi^y-l-:^/V:^l^M t-':f^/V:^:^ 

MS (ESI) 349.31(Mr-CF3C00H) 

mmm 314. [3 -^y-:;^;^- 4 y - 2 - ( i^y- 1-4 

15 -3. KP>f ^^g^-/ [4. 5-d] }^V^Z^y-5—C7Vir±h=^h 

4- ll-^yi:^7V'-7-:t^y-6, 7-'^^t Kn-lH->f ^iJ^)/ [4, 

5-d] t'yiJ^i;^^^'- 2-^/1^] t°^7i;^'y-i-;;(7/V2j^^>'^ t-r/^^^^n;^ 

MS Va (ESI) 350.30(Mr-CF3C00H) 

mmm 315. 3 v?/w- 5- (2-bKT3d{^ - 2 - ( if ^7 

i^>--i->r>>M -3. 5-v^t: Kp^^^y' [4. 5-d] \i^V^i:^y-4- 

25 4- ll-^yi^J^-7-:t^y-6, 7 -v?fc Kp- 1 H— f ? iJ^i/ [4 , 
5-d] bfy t$^i^:/-2--Y7l'] f^yi^:/- l-;«7/V2j?i^M t-zf^;v:^::^ 
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MS (ESI) 355.32(Mir-CF3C00H) 

mmm 3 1 a . 3 -^y-^^v— 5 - ( 2 - h ^i^:^^^/^) - 2 - 

5 y-i-^M -.3. 5—:^hh^vi4%^yL4, 5-d] t^°y ^^i^:^- 4 -;t 

4- [l-^>'v^/l'-7-;^=¥y-6, Kn-lH->r ^i5^^^.[4, 

5-d] tr y x-'ff-jv^y^T. 

7'7V*5j:TJ«7'^^^^>'M5^^^:I^-X/^^>ffiV^T||Ji^J2 5 8 b ^l^illJl^SL. 

10 ^IB'(b'^i^^lr#;rc„ 

MS (ESI) 369.35(Mir-CF3C00H) 

HMM 3 17. [3 4 y - 2 - ( i^^^- 1 /v) 

-3. 4-i^t Kp^^^>^ [4. 5-d] t:' y j^i;^^- 5 -^/W] i^^Ji^/V 

15 4- [1 -^>'v^/P-7-:^dE^y-6, 7 -i^^fc Kn - 1 H—f 5 [4, 
5-d] t°y i5''i;^>'-2-^;v] t'^yi;?^'- l-;^;/i^)!l?y^ t-T'^/i-^^ 
x/^*3J:t)^:/l3^i^^al'^;^^^v^T^^feM2 5 8 b ^N^lei^SL. ^IB-fb-a^ 

MS Ve (ESI) 397.33(Mr-K:F3C00H) 
20 mmm sis. 3 5-[2-(3-^h iri^y3^=^M - 2-:t 

e^yoL^jul -2- (M'^vi^^y-l-^M -3. 5— -^t: Kp^^ j^V [4. 

5-d] l^y ^S^:^-4-;t:^ h})'7/\^:tr2mmM 
4- [l-^^v?/P-7-;^dE^y-6, 7-i^fc KD-lH->f ^iJ^^y' [4, 

5-d] t'y^J^v^:/- 2-^/1^] f^yi^y- l-:^^^:^?^^ t -y'^/i^j^;^ 
25 7'7V'*5j;t;2-:^n^-3' b'^rv'T-fe h^o^y :/^ffiV^T^J|^^j2 5 8 b 
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MS (ESI) 459.34(Mir-CF3C00H) 

,^A -a. 4— KP^$>?^y [4. 5-d1 St^^y- 

T/v*5J;tJ«2-:/^^^^7^^y)/^^y/^^^V^T^}(S^!J2 5 8 b ^IrI^I-^ 

MS (ESI) 326.33(MH*-CF3C00H) 
10 ^jifeM3 2 0. 5-^^/V-2- (lf-^7i ^V-l->r/V) -3- (2-^^ 
-3. Kp-^$<$^-/ [4. 5-d1 b°y ^-:^^^-4-;r>- h 

4_ (6-^^71/- 7 -:t^y- 6, 7-i^fc - 1 H-^ ^ >5^y [4, 5 

-d] t''!;>5*'i^>'-2— f/w) \i'^y-Jy-i-:^/i^^yB. t-7'f-/^^;^x 
15 7V*5 J;tJ« 3 -^u^- ifySrffiv^r^m^sJ 2 5 8 b I^Hlc^au. ^ 

iH-NMR(CD30D) 

5 2.99 (t, J=3.3H2, IH) 3.45-3.49 (m, 4H) 3.65-3.69 (m, 4H) 3.83 (s, 3H) 
5.75 (d, J=3.3Hz, 2H) 8.20 (s, IH) 
20 MS (ESI) 273. 1 (MlT-CFgCOOH) 

^1ife^il3 2 1. 3- (2--/7-^/w) - 5-^^;v-2- (\i'-<yi^y-l- 
^;v) -3. 5-d1 ^i ^y- A-±y 

4_ (6-p<^/V-7-;f^y-6, 7--;?t Kn-iH->f ^^^y [4, 5 
25 -d] i5^i;^y-2-^/V) l:''^7v'^~l-;^/V'7j^>^ t-y^;V3i;^7' 
;w33J:t)?l->^i3^-2->^7^y|rfflV^TI^J(fe^?ij2 5 8 b'i:Pai-^SU ^IB 
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^H-NMRCCDaOD) 

8 1.69 and 1.84 (dd, J=6.3,1.3Hz and dd, J=6.3,1.3Hz, 3H) 3.43-3.48 (m, 
4H) 3. 54-3. 58 (m, 4H) 3. 82 and 3. 84 (s, 3H) 4. 94 and 5. 07 (d, J=6. 5Hz and 
5 d, J=6.5Hz, 2H) 5.63-5.80 and 6.11-6.20 (m, 2H) 8.19 and 8.22 (s, IH) 
MS (ESI) 289.2 (MT-CFgCOOH) 

^1ife fl3 2 2. 5-^^/V-3- (2-^:yy'=-M - 2- (}^-<^i^y-l 
_^^^) _3. 5-i^\ih^^4^Sr>/ [4, 5-d1 \fVdrz^>'-4-:t> h 

IQ 4- (6-^^/V'-7-;*-^y-6, Kn-IH-'T C4, 5 

^H-NMRCCDaOD) 

15 5 0. 97 and 1. 08 (t, J=7. 7Hz and t, J=7. 7Hz, 3H) 2. 04-2. 27 (m, 2H) 3. 42-3. 46 
(m, 4H) 3.54-3.58 (m, 4H) 3. 81 and 3. 84 (s, 3H) 4.91-4.96 (m, 2H) 5.59-5.81 
and 6. 14-6. 22 (m, 2H) 8. 19 and 8. 22 (s, IH) 
MS (ESI) 303. 25(Mir-CF3C00H) 

llj!fe^J3 2 3. 5-p<^>>V-3- (3-^^/V-2 -:/7^^7l^) -2- (t:°-^ 
20 ^i?y-l—C;l^) -3. KP-f r4. 5-d 1 IfUye^^^-- 4 

-:ty h])y^i^:t^BW& 

4_ (6-p(^/^-7-:t^y-6, 7-i?t Kn-IH— r?^)^ [4, 5 

-d] \^°V ^i^y-2—(J\^) }i'^yi^>'-l-:i^J^^yB t-T'^/v-^^^x 
;>iSXX:^l-zfn^-3->^'^jV-2-':f7'y%:m\f^XMMM2 5 8 h tmm^ 

25 ^mu mmi\:^m^Wco 

iH-NMR(CD30D) 
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5 1. 75 (s, 3H) 1. 83 (s, 3H) 3. 43-3. 47 (m, 4H) 3. 52-3. 57 (m, 4H) 3. 84 (s, 
.3H) 5.00 (d, J=6.8Hz. 2H) 5.40-5.45 (m, IH) 8.17 (s, IH) 

MS (ESI) 303.27(Mir-CF3C00H) 

mmm 324. 3 - p 5 '^/w- 2 - (tf-^y 

5 -3, 5-i^\i KP^^yy [4. 5-d1 }:f]}^^J^^-4-:t:^ h 

4_ (6_^^y^_7_;^d{.y_6, 7-i^fc Kn-lH-^^i5^>^ [4, 5 

10 ^WC^^-^m^o 
^H-NMRCCDsOD) 

6 0. 44-0. 55 (m, 4H) 0. 81-0. 85 (m, IH) 3. 42-3. 46 (m, 4H) 3. 54-3. 58 (m, 4H) 
3.83 (s, 3H) 4.39 (d. J=6. 6Hz. 2H) 8.21 (s, IH) 

MS Ve (ESI) 289.25(MH'-CF3C00H) 
15 ^1feM3 2 5. 5- [2- (l-T ^ J V a^^f^') -2.- ±^V^f-jV\ 

- ^I-Zt^^jv) -2- (l:°^7v^:^-l— f/l^) -3. 5-i^t:KP^^^ 

[4. 5-d] \^^) ^"i^l^-^-irV Ify^ h y 7>l^^t3B^^j^ 
a) 4- [1- (2->^^^/l-) -6- [2- (2-::^KP73i::^/V) -2- 
^j^yji'^7W-| -7-;r^y-6. 7--:^fc Kp- IH-^ [4. 5-d] 

4- Cl- (2-7^^::^/^) -1 --^^y-^y Kp- IH-^ 

y [4, 5-d] lfy^^;^y-2 — {AA \f^y=-^V-\--)3Ayi^>1k t-zf 

5 8 b i:!^iinij!Q!aL. mmit^'^^'^fco 

25 'H-NMR(CDCl3) 

6 1.49 (s, 9H) 1.83 (t, J=2.3Hz, 3H) 3.37-3.44 (m, 4H> 3.50-3.55 (m, 4H) 
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5.04 (q, J=2.3Hz, 2H) 5.44 (s, 2H) 7.62 (m, IH) 1.11-1. U (m, 2H) 8.13 (d, 
J=7.9Hz, IH) 8.21 (s, IH) 

b) 5- [2- (2-T$y73i::i;V^) -2-:^'ary3i^;V] -3- (2-:/ . 

-2- (t:°^yi>:^-i— f^v) -3. 5-':;^b KP-f ^^y' [4. 5 

5 -d1 fc:°y^v^>^-4-;e-y \f:^h]}yfV:tximkM. 

4_ [1_ (2-:^^n7U) -6 - [2- {2-=^Ynya:.=^;v) -2-:^^ 
yj^^/W] -7-;^dey-6, 7-v^t Ko-IH— f ^i5^>^ [4, 5-d] b° 

5 8 g<J5:?^<5'/-/V'5m l^^^l^7K2m 1 , i^O. 0 7 0 g *5 J;-a^:^'ftiT>'-=tc:^ 
10 l^iNO. 0 0 7 g SrJ!JB;t> SI^^JPf^M^lUfCo S/S^^^iiU ^ISStU 
a^^v?i5^t2t^;^^i/4m U^^jJ^U hy :7/Vn|^m4ml ^ilPxlfcio •2^r^ 

15 ^H-NMRCCDgOD) 

5 1. 82 (t, J=2. 3Hz, 3H) 3. 45-3. 50 (m, 4H) 3. 68-3. 72 (m, 4H) 5. 16 (q, J=2. 3Hz, 
2H) 5.68 (s, 2H) 6.56 (t, J=7. 2Hz, IH) 6.67 (d, J=7.2Hz,lH) 7.30 (t, J=7. 2Hz, 
IH) 7.85 (d, J=7.2Hz, IH) 8.25 (s, IH) 
MS Ve (ESI) 406.22(Mr-2CF3C00H) 
20 lliS^!l3 2 6. 3- {2--f^=^^V') - 5 , 7 ^/V— 2 - (b'-^^i^^-- 
1-^/1^) -3. 5-->^li Kp^^-?^-/ [4. 5-d1 t:°y-$^v^>--4-:^>^ h 

a) 4- [1- (2-:/^^;V-) -5-Jih^>:x;^>^l-#-/t^-4- (1-bK 

25 t -':fJ')V:^:^T^V 

--70*C'e. ^^<^#ffl^T> 4- C1-- (2->^^^>'V) -5-a:hdri/';^ 
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jyi^V^ t -7'^/U^;^x/^0 . 0 5 0 g h^t Kn:77y3ml 
pe^/Wj/4^i/'!>A^pW K<^0. SM-r hyfc Kp77>'^^^0. 5m 1^ 

^ffl^M J: ^IB^fb-^^i 0 . 0 4 9 g Sr#fc„ 
^H-NMRCCDClj) 

10 6 1. 37 (t, J=7. IHz, 3H) 1. 47 (d, J=6. 9Hz, 3H) 1. 48 (s, 9H) 1. 81 (t, J=2. 3Hz, 
3H) 3. 17-3. 22 (m, 4H) 3. 55-3. 59 (m, 4H) 3. 84 (d, J=6. 9Hz, IH) 4. 38 (q, J=7. IHz, 
2H) 4.78 (q, J=2.3Hz, 2H) 5.12 (quint, J=6.9Hz, IH) 

15 

i/ai^/W) - IH-'T ^i5^^/->'V-2->f/l'] if^^v*^'- l-:«/>'^^i/^ t 
-■:f^)Vzt,7.'T)\^^%W§\ \ 1 5 g ^mittii^SL. #E^I::'a*i^^#:^Co 

'H-NMRCCDClg) 

20 6 1.38 (t, J=7.1Hz, 3H) 1.48 (s, 9H) 1.79 (t, J=2. 3Hz, 3H) 2.53 (s, 3H) 
3. 14-3. 18 (m, 4H) 3. 56-3. 60 (m, 4H) 4. 38 (q, J=7. IHz, 2H) 4. 77 (q, J=2. 3Hz, 
2H) 

3- (2-7^^^/W) -5. 7-v';><^/W-2- v^:^- 1 -^>W) 

-3. 5-e;?b kp^^^v^ [4. 5-di ifu<ri;^>— 4-:^:^ hyp^/v-;^ 

25 

4_ [4-r-fef-7V-l- (2-:/^^;^) -5-^>'^-s^:*/^^->'i^-iH 
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;v:t^mmt^) ^fflV^fCo) liiTHMU ^IB^fk-a-i^ 0 . 0 17gtr#fc„ 
MS (ESI) 301.33(Mir-CF3C00H) 

^lfe^J3 2 7. 3- (2-7''^::^/l>-) - 7 -^ rcciii^W 2 - (tf^^i^:^-! 

10 u yM^W^WtM 

»H-NMR(CDCl3) 

6 1.33 (t, J=7.3Hz, 3H) 1.48 (s, 9H) 1. 81. (t,- J=2. 2Hz. 3H) 3.16-3.27 (m, 
20 4H) 3. 55-3. 59 (m, 4H) 4. 24-4. 34 (m, 2H) 4. 39 (d, J=8. 3H2, IH) 4. 78 (q, J=2. 2Hz, 
2H) 6.09 (d, J=8.3Hz. IH) 7.22 (t, J=8.0Hz, .lH) 7.30 (t, J=8.0Hz, 2H) 7.41 
(d, J=8.0Hz,2H) 

25 

4_ [1- (2-:f^=i/V) -5-J^h'¥'>5&/^#^/^-4- (l-tKt3^ 
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^H-NMRCCDClg) 

6 0. 92 (t, J=7. IHz, 3H) 1. 48 (s. 9H) 1. 83 (t, J=2. 3Hz. 3H) 3. 22-3. 28 (m, 
5 4H) 3. 57-3. 62 (m, 4H) 4. 03 (q. J=7. IHz, 2H) 4. 88 (q, J=2. 3Hz. 2H) 7. 43 (t. 
J=8.1Hz, 2H) 7.55 (t, J=8. IHz. IH) 7.92 (d, J=8. IHz, 2H) 
r.\ 4- ri- (2-:/^^/!^) -7-^^y-4-73i^>^V-6. l-i^M 

KP-iH-^g-^-/ [4. 5-di If 2-^/1^] tf^7i^:^-i- 

10 4- [1- (2-^^^/^-) -5-^h'3ri/;<77V'Ji?:^7V'-4- (l-l: Ko^r 
^H-NMRCCDClg) 

15 5 1. 50 (s, 9H) 1. 83 (t, J=2. 3Hz. 3H) 3. 44-3. 48 (m, 4H) 3. 63-3. 67 (m, 4H) 
5.15 (q, J=2.3Hz, 2H) 7.40-7.50 (m, 3H) 8.34 (d, J=8. IHz, 2H) 10.70 (s. IH) 
3- (2->^^^/V^ -7-73i^7V-2- - 

a , .q— Ka^^^y r4. 5-d] ^v?>— 4 ■ 

20 4- [1- (2->^^^^/V) -7-;^-^y-4-:7a:::i7V'-6, 7-i^l:Kn 
-IH— f^iS^^' [4, 5-d] \i^)^^Jly-2-^fV] \£^y^Jy-l-^^\^ 

MS Vfi (ESI) 349.30(Jffr-CF3C00H) 
25 ^Wil3 2 8. 3- (2->^^c:^;V) - 5 7 -:7c cn7V- 2 - (t:° 
XLC7>:;?V-l->r/V) -3. 5-i;^l: Kp>rs>s?'-/ r4. t:°u>?^v:^y- 
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-lH—(%^y [4, 5-d] \^V^i^y-2—(M 
*H-NMR(CD30D) 

6 1.83 (t, J=2.4Hz, 3H) 3.47-3.51 (m. 4H) 3. 71-3. 75 (m. 4H) 3.92 (s, 3H) 
5.22 (q, J=2.4Hz, 2H) 7.43-7.48 (m, 3H) 8.35 (d, J=8. IHz, 2H) 
MS (ESI) 363.31(Mir-CF3C00H) 
10 ^1ifeM3 2 9. rs- (2-^ ^ :=^JV) - 4-:t^y- 7 -y 2- (b° 
^^^^^-l-^/M -3. Kn>f [4. 5- d1 b°y^v^>— 

4- [1- i2-y'^^7V) -7-^=^y-4-:73ic:i7V-6, 7-i^\i\^n 

-iH—(^^y [4, 5-d] t°y>5^v?v-2— r/^] \i'-<yi^y-i-:^^^_ 

MS is/e (ESI) 407.29(Mr-CF3C00H) 

^1ife#l3 3 0. 2- [3- (2-:/^^/ V) -4-:^d^.y-7-73i^^t^-2 

- (t'^yj^gy-i-^M -3. 4— :^bKP^^y -/ r4, 5-dl b-y^ 
20 v?-^- 5 -^/v^ -^/i^i ^yy=^ hv^u h y :7/w:^ps^mj£ 

4_ [i_ (2-7^^;::;^) -7-:^-=^y-4-7ai;^;V'-6, 7-v^tKo 
-IH-^^^:/ [4, 5-d] If yi5^i^>'-2— f/V-] tf^yv^^^- 1 

^sym t -:/f-/v^;5^7';^*5j:TJ«2-:^n^p{^7V-<>-y::^ b y /^^^mf!l2 

5 8 b t mm\mmu mmit^^^'^i^o 

25 MS Ve (ESI) 464. 33 (Mir-CFaCOOH) 

^1iS^3 3 1. 3- (2-Zf^=^^V) -5-^^ f^-2- 
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-fM -7 -h]}yfV:^n^'f-jV-3, [4. 5-d] If 

a) 4- n- i2-^'f-==^;V) -^-:x^V^-yiJ?\^'^^=^f\^-A- (2. 2. 
2 - by yfV:^n - 1 - 1: \!ne^-y:r.=f-;V) - 1 H-^ ^ ^^/--JV- 2 ^V^] 

^*(?5#ffl^Tx 4- [1- iT.-'f^^jV) -5-^h=^v':&/V.:^cr/^-4 
-TjN^V-^/l— IH—f^ iJ^y-zV— 2—^71^] t"'^7v^>^-l-;«7;P4^>m t . 
- •:f^)V:3uy^'rj\y 0. 155g©N, N-v^^ ^/VjjN/Pi^. T ^ K 3 m 1 iJlffi 
l&O. 0 6 5 g*5j;i;?hy :7/w:^n3!i7>fb^^>'V0. 2 0 0 gON, N-v?^^ 
10 /v-^J/u-AT^ K2m l.^?KSriP;is M1P^<7)mitT'e 3 0:$^9l#L^o g^^^^ 
3 0 m 1 J; Xm.%r >^=^^M.(D5 %7K^^ 3 0 m 1 X ^ ^tK 2 

0 m 1 -e 2 HI ^ ife^'fb:*^ h y ix©l&fP7j<^l^ 2 o m i -r^jilS^^fcif WMy 

T^iiL. g^^J^^/V'-^ds.f-^^ (1 : 9) ^tti^®j:!5. mm\:'^mo. 0 1 
15 3 g ^#:/S:o 

^H-NMR(CDCl3) 

6 1. 39 (t, J=6.9Hz, 3H) 1.48 (s, 9H) 1.83 (t. J=2.4Hz, 3H) 3.15-3.26 (m, 
4H) 3.55-3.60 (m, 4H) 4.34 (qq, J=10. 2, 6. 9Hz, 2H) 4.53-4.64 (br. s, IH) 4.83 
(qq, J=17.6,2.4Hz, 2H) 5.39-5.47 (br. s, IH) 

20 b) 3- (2-:/^^/l-) -b-;^^;V-2- -7 
-Y^)yjVirn:^^;V-^. 5 - v'b Kn^ ^ [4 . 5-d1 
4 b y y;v:^ximm 

4- [1- {2--f^=^?V) - hdfv';^;/i.z)^^n/V/-4- (2, 2, 2- 

h y 771^;^-^ - 1 - 1 Ki3 e^i/zt.'^fV) - 1 H->r ^ ^9--)v- 2 ->r/^] f;^ 

25 1 t -7'^/V'j^;^-r/^o. o i 3 gOv^^i3a7«^>^4 

ml^^tCx:^— ^— "^^yCDe s s-Ma r t i n)^^0. 0 6 0 g^iPx.^ 
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1 0 m 1 ^xx^mmkykmi- hv^M.o. loog ^mk.. ^mm^^m-^ 

t: K7v^:/0. 2ml ^iP;i^ 2 O^P^l 1 OtJT^Lfdo ^i^'^itlS^^U 
5 mU^^^^^^^^yO. 5ml\Z.mm\^. by^/vnl^mo. 5ml^:fiPx.fCo 

-a*^^^ 0 . 0 0 8 g %#fCo 
^H-NMRCCDjOD) 

10 8 1.83 (t. J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.71-3.75 (m. 4H) 3.87 (s, 3H) 
5.18 (q. J=2.3Hz, 2H) 
MS (ESI) 355.16(Mr-CF3C00H) 

mmm3S2. i- (2-zf^=^7^) -e-^^/v— 7-:^^y-2- (tf^ 

-6. KPH'^^y [4. 5-d1 h'^J^i^l^-A 

a) 4- Cl- (2-Zf^::^M -4- ('^T/ - 1^ Kp -5- 

(?5T-feh::^hy/H 5mm?^l-i^rWb:>-hy e^AO. 200 g *3 J;ti^@^mo . 
0 1 0 m 1 5|r*0;ts ^m"t? 1 6 I^M8I# uyho S^^^i^/u i o 0 m 1 il:^)n;t> 
50nilT*2|il^:^'fb'^hy e^i^<^l&^7X^I^50inlTi»^5fe#L. ^SS^ 

25 -^Y^yy A-\^xnm^. nw.^'f-j^-^^'^y (2 : 3) m^^nx'o . u 
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^H-NMRCCDClj) 

5 1.49 (s, 9H) 1.83 (t, J=2. 5Hz. 3H) 3.19-3.23 (m. 4H) 3.56-3.60 (m, 4H) 
3.95 (s, 3H) 4.68 (d, J=9.0Hz. IH) 4.82 (q, J=2.5Hz. 2H) 5.72 (d, J=9.0Hz, 
IH) 

5'C-e4- [1- (2-:/^=^>'^) -4- (ixry-fc Kp'3e^^^7^^>'^) -5 

10 t-y^/^:i^:^x;V'0. 2 74g<Z)^^/-yV8ml^lKtC3im<b;7K* 

3 0%7K«3. 2inl *5j:tJ«2 syoT^-^^TTKa. 2 m 1 ^^IP ;i 1 5 ^^ti 

15 ^^^/l' (1:9) ^mi9'®J:«9x m^i\:^-^^0' 0 3 9 g ^#fCo 
»H-NMR(CDCls) 

5 1.48 (s, 9H) 1.83 (t, J=2. 5Hz, 3H) 3.13-3.25 (m, 4H) 3.54-3.57 (m, 4H) 
3.91 (s, 3H) 4.33-4.37 (br. s, IH) 4.77 (q, J=2. 5Hz. 2H) 5.54 (s, IH) 5.63 
(s, IH) 6. 82 (s, IH) 

20 c> 4- C4-r$y;^^'9-u/w-i- (2- ^^^/^) -5-7< V^^y'^J\^ 

0 °C-C 4 - [ 1 - ( 2 -zff:=-)V) - 4 - (;(7/V/^^-f /V— t: Kn v-pt 

25 iJ)Vi^vm. t-7'^/^^:^X7V0. 0 3 8 g<Di^iJ^C2i='^^>^2ml^|^lz:h 
y^f^7^T^:^0. 0 5 lmlfc*J:tJ«Hm{b?5S^i^y ^^i^O. 0 5 8 g©v:^^5" 
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;V':^;i^^^i^ K 1 m 1 im^M^. 1 5 Ji^m^m.'Vl^WhtCo h V ^^JVT 
10 2ml:fo'J;t;?Hi?M^fc°yi^>'0. 1 1 6 g oi;?^ 
K 1 m 1 Wm:%\i7L. 8 ^W^tt"Ca#L:rc^. 5 0 m 1 .^JPxi. 

^a»tra^l%^W2 Om 1 . ^mTK*:^ b ^ (^iafP7X« 2 0 m 1 t 

(2:1) m^^^n^'Os mU^'^^^' 0 2 1 g^#fCo 

^H-NMRCCDClg) 

6 1.48 (s, 9H) 1.82 (t, J=2. 5Hz, 3H) 3.19-3.23 (m, 4H) 3.56-3.59 (m, 4H) 
10 3.84 (s, 3H) 4.84 (q, J=2. 5Hz, 2H) 5.62 (br.s. IH) 7.02 (br. s, IH) 

4_ [1- (^2--f^z=.)V) -4-;;(7;w^^^/i^-6-p^^/i^-7-;^^ 
y_6. y-i^b KP-lH-i^^t: KP>r$>?^-y [4. 5-d1 fc'y^-:;^:^-2 

4_ [4-r^/;^-=a^i^y/^-l- (2 -7'^:::^>'^) -5-;^ h=^i/;&>'^2l^— 
15 /v-iH— f ^^:/-;V'-2— f/w] if^^i^^^- 1 t-:/^7V 
z^y^'Dv^mW^l 1 1 5 h ^: mWi^^'^^^ ^^fB^b-^ti^ltirco 

^H-NMR(CDCl8) 

6 1.50 (s, 9H) 1.84 (t. J=2.3Hz, 3H) 3.46-3.50 (m, 4H) 3.63-3.66 (m, 4H) 
3.99 (s, 3H) 5.12 (q, J=2.3Hz, 2H) 6.16 (s, IH) 8.85 (s, IH) 

20 e) 1- -6-p<^/V-7-;e-^y-2 - 

-AAA -6. 7— Kp^^^-/ [4. 5-d] t:° U>s^i:^v-4-:^;w^> 
^ K by y /l^:^ P "^W^ 

6, 7-^:^11 Ka-lH-i^fc Kn-r^i5^>^ [4, 5-d] If y ^5^^^:^- 2 --T 
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MS (ESI) 330. ISdilir-CFsCOOH) 

-6. 7-i:^\ih'n4^^y [4. 5-d1 \fV^i^y-4 . 

5 4- [1- (2-:/^c:^>'V) -4-;i(7>'W<^>r/V-6 7-:^'3ry- 
6, 7— Kn-lH-^^fc KP>r^i5^>^ [4, 5-d] If P i5^i^y- 2 — T 
>^i'] fcr^yi;?^^- 1 t -:/^>'^^;^r/V'0 . 0 1 5 g Oi^iJ' n d 

^^J^^/lm l^^ts: MJ^^/VT^yO. 0 3 Om.l^i:U:t^i^Mit])l^O. 

10 g^m 1 m 1 X.. 1 ^w^^ift^^iEii^ bfco mm^mmnmmmi^ 

-^t) S^ffiv^:fco) l2:T*»$!iU ^la^b-a-^o. ooig^#fcio 

iH-NMR(CD30D) 

S 1.83 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.74-3.78 (m, 4H) 3.88 (s, 3H) 
15 5.18 (q, J=2.3Hz, 2H) 

MS (ESI) 312.25(MH*-CF3C00H) 

mt^[l3 3 4. 3- (2-7^^c:^/M -7--:^^^/VT^7-5-^^/V-2 
- {\f^y^JV-\-4}^A -3. Kp^^^^-/ [4. 5-d1 t:°yy 

-✓^y- 4 -iri^ Y y :7/v;^Pg^MiS 

20 a) l-^:xi?7V-7-^PP-5-^^/l^- 1. S-v^t: Kp^^^>^[4. 

5-d1 If y yi^:^-4-;t-y 
l_^>^,;;?^p_7_^nn_l, 5 Kp-T 5 ^5^)/ [4, 5-d] t'yi?' 

i^y- 4 -:^y (J. A. Carbon Journal of the Am 
erican Chemical Society, 80, p608,3, 1 
25 9 5 8; ^ zi-^i - U-tsV i^-t— ^/I^ • • if • T;^ y • 

yf-^cc^^^^ 8 0s 6 08 3K> 1 9 5 8) 1. 0 3 5 g<^N, N- 
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^^i^^}Vi^s)Vhrr ^ K 3 0 m 1 WmmkiJ ye^AO. 604g*5J;D^3 ^W:.:^ 

f-jVO. 2 9 7ml ^M^. 1 5 mmmUX^mWLtc, mm^^^^ 3 O O m l *5 

^E^fb-a-^il 0 . 2 8 0 g Sr#fCo 
»H-^MR(CDCl3) 

5 3.86 (s, 3H) 5.64 (s, 2H) 7.11-7.16 (m, 2H) 7.35-7.43 (m, 3H) 7.90 (s, 
IH) 

[4. 5-d1 }i°v^^z^y-4-:t:y 

l_^^c;?y^_7_^ni3-5-;,{^/k- 1, 5-v?l: Fci'f ^^J^V' [4, 5. 
-d] yi^>'-4-:tyO. 1 38 g(D3i^ /^/U2ml^^KPy^f'^^T 
^y(D50 %7K^I^ 2 m 1 ^*P;t. 130 °CT' 7 2 Ufc„ KiJi^^^^m 

^ ^ y -^^_f^g^:n^;V (1:19) ^W^® J: «9 ^IB^fb^i^ 0 . . 1 3 9 g ^# 
^H-NMRCCDCls) 

5 2.73 (s, 6H) 3.79 (s, 3H) 5.59 (s, 2H) 7.12-7.16 (m. 2H) 7.30-7.39 (m, 

20 3H) 7.79 (s, IH) ' 

l-^:/v;?/V-2-^PP-7-v^P^'^>^VT^y-5->^^/l^-l. 5- 

[4. 5-di }^v^i^y-4-:ty 

79 y 2m l^?Klci^:/^;w^;^ i^l^/VT" h9t Ko77>^^^l. 1 
;V,_7_i;?^^;V7'^y_5_^^;V-l, 5— J^t: [4, 5-d] 
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y 5 m 1 mm^mr vtco 4 mmmw Lfc#. m.ihT y=^^ tf^<r>^ 3 

0 m 1 ^-Utl. ^^^^)V 10 0ml -e^fiffl LfCo ^^if^TK 30ml hWCT^ 
5 by !>iNBfP7K^I^3. Om 1 Tiii5fe?5fei^L. a^-^i^^^ VlJ^iNT'^j^L. jl^lE^^ 

^^"^V (2 : 1) ^tti:^®J;9=^E'fb^i^0. 0 94 g^#fCo 
^H-NMRCCDClg) 

5 2. 68 (s, 6H) 3. 78 (s, 3H) 5. 60 (s, 2H) 7. 05-7. 08 (m, 2H) 7. 29-7. 37 (m, 
10 3H) 

d) 4 -[ 1 -^y^J^}V- 7 - v'^ ^)vr ^ / - 5 4 -:^^y- 4 . 

5— :;^t: Kp-iH->f ^^>^ [4. 5-di \f^}^x^y-2-4)V\ y£-<'7V' 

l_^yc?^V._2-:J7np-7-^;^;^^/V'T^y-5-^^/V-l, 

15 Kn^^yy [4, 5-d] i5^i?:/-4-:^-:/^^jifi|i 1 6 c irl^ilJe:^ 

^H-NMR(CDCls) 

6 1.47 (s, 9H) 2,68 (s. 6H) 3.19-3.22 (m, 4H) 3.41-3.46 (m, 4H) 3.76 (s, 
3H) 5.40 (s, 2H) 6.88 (m, 2H) 7.20-7.25 (m, 3H) 

20 e) 4- ^;l^T^ 5-p<-^7V— 4 -;^=¥y-4. S-i^hFu 

-iH-^^^-/ [4. 5-d] y£^)¥x^v-2-^}^^ \f^'7^Jy-\-ii^' 

4- [l-^>'i;?;W-7-i^^^/^T^/-5-7(5^;V-4-;e-=3{^y-4, 5 

-v^i: Kc-iH--r5^y [4, 5-d] If y iJ^^^y- 2 --f/w] \f:-<y^^y 

25 t-7'^/V'^^7">'^0. l l 7 g(Dx h7t Kn >^7>'5m 

lM!Srl^>fbT:/^=Tl 5mU^:^P^^ jl?5ffiT"T?y.^!>^0. 00 9 g^iPx. 
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mmwMmi^i^^'^^^^yy^- (r±v:=^hv^^^-:^^^Wim (o. 

^H-NMRCCDaOD) 

5 S 1.48 (s, 9H) 3.11 (s, 6H) 3.55-3.58 (m, 8H) 3.69 (s, 3H) 

?.^v-i-^7v) -3. KP>^-$^-/ r4. 5-d] \i^vyi^y-4- 

4_ [7_i;?p<<^/vT^y- 5-7^^/1^-4 -;^-=3fy-4, 5-v^l:Kn-l 

10 H— r^^?')^ [4, 5-d] tfy i5^i;^v-2— f/w] if^yv;?:/-!-:^/^^?:^ 

^ t ->^f-/v^^"r>'^*5<j;tJ5l 2-7'^:/%^M^J2 5 8 b 

^H-NMRCCDgOD) 

5 1.80 (t, J=2.3Hz, 3H) 2.75 (s, 6H) 3.44-3.48 (m, 4H) 3.62-3.65 (m,. 4H) 
15 3. 68 (s, 3H) 5. 16 (q, J=2. 3Hz. 2H) 
MS iz/e (ESI) SSO.ieOffl'-CFgCOOH) 

4 ) - 3 . 5 -i^^b KP>r ^ >?^'/ r 4 . 5 - d 1 fcf y 

20 a) 5-^^/v-2- (t°^y >:^y-4-^;v ^ -3. 5— :^bKp^^^-/ 
r4. 5-d] V ]) y ;v:t'aWlkM. 

4^ 5-i;r^7-2-^^/V'-2H-fc^yi5^i^y-3-;*-:/ [CAS No 
4725 — 76 — 2] (Martine Beljean — Leymarie, 
Michel Pays and Jean-Claude Richer C 

25 anadian Journal of Chemistry 61, p25 
6 3, 1 9 8 3; -^/V^-V * ^V^^^^TV-V-^^) ^i/3:;V'-^-> 
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6 1. 6 1 9 8 3) 0. 2 9 2 giSX.XJ^4-:t^^V^jV\i'-<Vi:^y-l 

t -^^;V'^:^7'^vo . 4 2 6 g oj^^J? / 1 6 m 1 m^KMii: 

mil 1 1) 2. 7ig^M±. emmMmmmvtco RjtM^^m.'tx^^nu 
y/v-7K^»^s (0. i%v]}y^>:tvimm^^) ^m^tco) i^xmmu n 

mit^^ 0 . 0 6 1 g ^#fCo 
*H-NMR(CD30D) 

6 2. 06-2. 17 (m, 2H) 2. 28-2. 35 (m, 2H) 3, 15-3. 24 (m, 2H) 3. 29-3. 35 (m, IH) 
10 3.50-3.56 (m, 2H) 3.85 (s, 3H) 8.28 (s, IH) 

15 5-d] t-y i5^v?y-4-;rv hy:7>rv;e-pi^^:^tr^li^j2 5 8 aa^P#l- 
'H-NMRCCDClg) 

S 1. 50 (s, 9H) 2. 00-2. 16 (m. 4H) 2. 85-2. 99 (br. s, 2H) 3. 23 (tt, J=ll. 9, 4. OHz, 
IH) 3.95 (s. 3H) 4.11-4.40 (br. s. 2H) 8.39 (s, IH) 13.90 (s, IH) 

20 c) 4- [1- (2-:/^^/M -6-^^/v- 7-;^:^y-6. T-i^^bK 

p-iH->r^>g^-/ r4. 5-d] b°u^i;?y-2 -^/v-i fc°^Uv;?-^-i-;» 
-d] i^y <5^i^>'-2— f;^) if-<yi;?:^-i-:^7/^^>'^ t -:/^;V3^;5^7' 

25 >'^^^]ii^Jl 1 9 d ^imi-^SL. ^|B^b'a'i^^#:rc:o 
^H-NMRCCDClj) 
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8 1.48 (s, 9H) 1.81 (t, J=2.3Hz, 3H) 1.93-2.00 (m, 4H) 2.85-2.96 (br.s, 2H) 
3. 14 (quint, J=7. 9Hz, IH) 3. 85 (s, 3H) 4. 16-4. 37 (br. s, 2H) 5. 39 (q, J=2. 3Hz, 
2H) 8.24 (s, IH) 

A) 3- (2-:f'^^7V) -5-^^/V-2- (t:°^y-^^-4- 
5 ^JV))-3, Kp^ [4 . 5 - d 1 b:° y ^ - 4 

4_ [I- (2--f^=^M -6-7<^/V-7-::e-=¥y-6, T-i^tKn- 

ym t -^'^/vzi^::^7'/v^mMm 1 1 5 i ^ mm^^M\^.MBit^^^"^f^o 

10 ^H-NMRCCDgOD) 

8 1.80 (t, J=2.3Hz, 3H) 2.10-2.11 (m, 2H) 2.25-2.32 (m, 2H) 3.18-3.41 (m, 
3H) 3.56-3.61 (m, 2H) 3.83 (s, 3H) 5.47 (t, J=2. 3Hz, 2H) 8.27 (s, IH) 
MS (ESI) 286.27(Mir-CF3C00H) 

mmmsse. 3- (2->^^^/i-) -5-;>^^/v- 2- (fc°^7-:^y-i- 
15 ^7^-3. 5— :^t: Kp^^>?^-y r4. 5-cl tfui;?:^-4 -;t-^ hy:7 

3^ (2-:/^::^/^) - 4 - :^ P P - 3 H-^ ^ [4. 5-c] tfP 

4-i5^nia-lH— Y^iJ^'i/ [4, 5-c] }::'Vi^>2.0g. l-7'n*-2 
20 _:/5^>'i. 3 7mK MMiiJ ]) ^ J>' 1 - 9 8g^ N.N-i^^p* ^^VJ^n/I^-^T 5 Kl 

1 : 2^tti^iii«J; ?) ^ i ^rji^^Mtii^hmw.it-^^<D l : 1 B'^^ 1 . 

25 7 9 g ^#fCo 

hV3- (2-:/^^/V) -2. 4-i^^PP-3H-><$^>^ [4. 5-c] 
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-^K^V [4, 5-c] lfy':;?y4 9 0mg(Z>xh7fc: Ki^^yySml^ 
\L,3^^J>>^Myzfxi\^;vr^ K(^x b7t Y^yy>^^2. 2 2ml ^MT 
5 U -6 6°CeAT-^2 0:$>K»^^Lfc:„ ^^^^ 

10 TiWMU ^^i^>^-@^^^^/1^2 : l^tfcJ:9"iii<t «?^fe?ftJt^^l 2 0mg^# 
*H-NMR(flrff-DMSO) 

6: 1.78 (s, 3H) 5.29 (s. 2H) 7.70 (d, ^5. 6Hz, IH) 8.21 (d, ^5.6Hz. IH) 
4_ [3_ (2-:/^::^/l-) -4-^PP-3H-^$<y'>^ [4. 5-c] 

3- i2-^^=^M -.2> 4-->^i5'nn-3H-^ ^i^'y' [4, 5-c] t:° 
y i^y 2 1 1 m g > If t^V- 1 --^fVa^Vm. t --^^/V^uT.T'fV l 9 7 m 
g. ^m7Km:^by l>^2 2 2mg^^^/-/H3:^f?^^^ 8 0°C-e3 O^^-x 

i/)}:fj^?v:^yJ>>^^'^V^yy>(-\^X^m:\^s ^^f->--®^i^^^/v3 : i 

^W^m J: ^ ^ ^IB-fb-a^i^ 2 4 4 m g ^#fc„ 
^H-NlfflKCDCla) 

8: 1.52 (s, 9H) 1.87 (s, 3H) 3.47-3.49 (m, 4H) 3.65-3.68 (m, 4H) 4.94 (s, 
25 2H) 7.41 (d, .;^5.2Hz, IH) 8.15 (d, .;^5.2Hz, IH) 

3- (2-:/^c^;v) -5-;><^/v-2- (bT^^i^^y- 1 - ^>>v) -3. 
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4_ [3_ -4-i^Pn-3H-^^i5^)/ [4, 5-c] t° 

i; 2 ->r /l^] ii^y- 1 — t -:/^;VJ^;^7'/V0 . 3mmol 

-g-ijO. 5 5mg^#:fco 

MS (ESI) 286(Mir-CF3C00H) 

15 Kp^^^-/ [4. 5-c] \f^)i^l^-A-:^ly h y77V:tPl^Mji 

^-^Yxi\f)) S . 0 g(D:3^^/-7l'4 0 0ml 

20 (1:1) ^W:9'®<t«9^fa{b'a'tll 3. 6 g ^#fCo 
^H-NMR(CDCl3) 

6 4.00 (m, 2H) 5.29-5.35 (m, 2H) 5.87-5.98 (m, IH) 6.63 (d, J=6. 5Hz, IH) 
8.30 (d, J=6.5Hz, IH) 8.31 (br. s, IH) 9.23 (s, IH) 

b) N*4*-Ty/i^-2-^pptryi^v-3. 4-=i>r%v 
25 ry/w- (3-^M3try-;^y-4— f;^) t^:/3. 0 2gic3 5%J^m5 

5ml^J!jn^9 0'C*-t»Mb:fe:o:^^bmi 9. Ig^JU^tx 9 0 "CT? 30 
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@^^a:^7V7 5 0ml ^iPxL> bttiib. m^MMl^fCo n^^-y]):^^ 

'H-NMRCCDCls) 

6 3.29-3.58 (br.s, 2H) 3.84 (d, J=6.3Hz, 2H) 4.26-4.37 (br.s, IH) 5.24 (d, 
J=11.0Hz, IH) 5.29 (d, J=16.0Hz,lH) 5.85-5.98 (ddt, j=16. 0, 11. 0, 6. 5Hz. IH) 
6.43 (d, J=6.5Hz, IH) 7.66 (d, J=6. 5Hz, IH) 
10 c) l-TU/V-4-^pn-l. Kp^^<?^>^ r4. 5- c]lfy 

N*4*-Ty/V'-2-iJ'onlf y :^>--3, 4-i?T^:/2. 8 8 gOT^ h:^ 

Oml^trinx.. 7 0WPf^5lMLfco ^Ift^i^Mb. W^^W^^^ 
15 ;V5 0 0ml. 7K3 0 0mU^^i^U :t«S^ 1 N:^^ 1 0 0 m 1 "t? 2 HI i:M 
-fb-^- h y ^7i.(DiafP7K^^l 0 0ml X'JlIl^?5fc#U.am"^i5^^^>^!^^-^'^*^^l-^ 

(1 : 1) ^^ffl:9'®J;«9^IB'fb-a'i^2. 3 0 g ^#fCo 

^H-NMRCCDClj) 

20 5 4.51 (d, J=5.7Hz, IH) 5.25 (d, J=16. OHz, IH) 5.30 (d, J=10.9Hz,lH) 
5. 85-5. 95 (ddt. J=16. 0. 10. 9, 5. 7Hz, IH) 6. 91 (d, J=6. 9Hz. IH) 8. 10 (d, J=6. OHz, 
IH) 8.99 (br.s, IH) 

d) i-Ty7V-3-^>-v^/I^-4-^np-l. 3--^ ^ Kp^ $y>^[4. 

5-c] \f^)^y>'-2-:^y - 
25 l-r))?V-A-^^xi-l, 3-V>\lh^xiy(^^:/ iA, 5-c] 

-2-irl^\. 0 5g©N, l^-^J^^JVit^;VJ>.r%Y^Qra\im.\^^^:^^) 
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«>A0. 7 6 g*5J:t;5^y^^/^7'nW KO. 9 4 gt:M^. MUX^l 40mWi 
#LfCo 7X3 0 Om 1 ^3iTJ^I^M^^/^3 0 Om L^;^JPx.s ^^H^TRlOOm 
1 -e3|il^:^'fl:":^ b y "^AOI&^tK^I 0 0ml -^MiSfe^Sfe^tb. W-^iJ^^i^ 
r^A-elfcitU ^iffMU ^IB^b-a-i^l. 5 7g^#fCo 
5 *H-NMR(CDCl3) 

6 4.56 (d, J=5.7Hz, IH) 5.23 (d, J=16. OHz, IH) 5.30 (d. J=10.9Hz,lH) 5.44 
(s, 2H) 5.85-5.95 (ddt, J=16. 0, 10. 9, 5. 7Hz, IH) 6.91 (d, J=6.9Hz, IH) 
7.25-7.34 (m, 5H) 8.08 (d, J=6.9Hz, IH) 8.99 (br. s, IH) 

3-^:/i;?;l^-4-i?^PP- 1. 3--:^tl Kp^ ^yy' r4. 5-c] b° 

10 u 2 -:t>' 

l_7'y^V_3_^y^;;?/V-4-^PD- 1, 3 -i^fc Kn^ 5 [4, 5 

-c] If y v?>'-2-;t^^0. 7 5 e(01, 5 m 1 ^^^I-tK 1 . 

5m K 4-^^/1-^/^31^'; >'N-:r^t^Kl. 06 g> 2 %:^:^ ^ iJ' A^tK^I^ 
3ml*5j;tJ«i§3^7^^":?-hy 9 4 g<^7K^;^6m 1 ^*PX-. 18^^ 

15 6 0 "C-^M^ Vito tK 2 0 0 m 1 trAn;t. BWt^'f'J'^ l 0 0 m l -Cttttl L^o W 
a®^7K2 X 5 Om 1 ^^i^fb-:?- h )) A(D|&?P7K^?^5 0ml TilM<5^^#L. a 

3 8 g ^#:feo 

20 ^H-NMRCCDClg) 

8 5. 44 (s, 2H) 7. 01 (d, J=6. 5Hz, IH) 7. 30-7. 38 (m. 5H) 8. 08 (d. J=6. 5Hz, 
IH) 9.18 (s, IH) 

f) 3-^y-:^;V-2. 4->?^PP-l. 3-S^t: Kp^ [4. 5- 

c] fc°y-;;^:x 

25 3— <yi^/P-4-i5'nn-l. 3 -i;^t: Ko-f ^ [4 , 5-cy\^Vi^ 
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i^^3i^/n 0 om 1 vi^mvtco ^^mm^mm-^^^^^y^'^'^^^^^^^^^ 

(2 : 1) ^m^MJ^'J^IB^b-a-i^O. 1 3 g^mtco 
5 *H-NMR(CDCl3) 

6 5.43 (s, 2H) 7.12 (d, J=6. 5Hz, IH) 7.30-7.38 (m, 5H) 8.18 (d, J=6.5Hz. 
IH) 

^) 4_ (3-^yi;?/v-4-^PP- 3H — f^^"/ [4 . 5-c] bfy^^ 

IQ 3_^i/.-?yv-2, 4-i>^na-l, S-i^^t Kn^ C4, 5-c] 

tfyv?:/0. 1 2 7 g<Z)N, N--^^7<^/V>tJ/^^T^ Flml^?^l-t:°^7v?^ 
- 1 -^7V^>m t -:/^/V^;^7"/V0 . 0 9 4 g ^iB,^. 1 5 0 "CT' 2 
Mm^^tCo mm^^^^2 5ml^M:k.. :^mm^y^l OmlX^SWitMiti-hV 

^"^-y (3 : 2) mn^^M^^mmit'^^Oo o 2 9 g^#f£o 

*H-NMR(CDCl3) 

6 1.44 (s, 9H) 3.21-3.25 (m, 4H) 3.49-3.53 (m, 4H) 5. 53 (s, 2H) 7.08 (d, 
J=6. 5Hz, IH) 7. 30-7. 38 (m, 5H) 8. 14 (d, J=6. 5Hz, IH) 

20 h) 3-^:^i^>^l^-2- (b°^vv^>— -3 , 
y [4. 5-c] V)}y7V:tn^^M. 

4_ (3_^yi;;v-4-i5^nt3-3H->f ?i5^>^ [4, 5-c] fPi^^^-- 
2 _>f ^v) 1 -;i(77WJKy^ t -7''^/V'J^;^7"/^0 . 0 2 9 g ON, 

N->;;?p{^/V:^;VAT^ K 2 m 1 »l^7K 1 m 1 ^3 j:T/3 5 1 m 1 ^^JP^> 

25 3 6^^i)qB«Lfc„ ^ift^sri^Mu. mmMm^-mm^^ ^-^ V ^ y 
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MS (ESI) 310.29(Mir-CF3C00H) 

mmm3 3 8. 3- (2-7^^:=^/^) -2- i^ ^^- 1 — T/^^) "3, 

R->:^t; KP^$y-/ [4, 5-c1 i^°Vi:^^-4-;^ v >^/W;rng^Mm 

2_:/pce-lH-^^^5^)/-/V-4, 5-i^;«7/v^^=hy>'^ CCAS No 

5 084 7-0 9-1] 9 0. 6g<^N, N-i^;^ ^^'VtJ/V-AT ^ K 5 2 0 m 1 
mm\Z.im^'J^^QQ' 8g*5j;I)^l->^n^-2-:/^>^7 4ml(pN, N 

10 -i^pt^;V:^/VAT^ K5 0 m 1 ^tr;tlP;t. 5 O'C'eS ^WflfUfcio 1^^^ 
^/l-l 1 ^7K5 0 0mlSr*PX.. ^^ii ^tK 5 0 0 m 1 2 HI i^jb-t" h ^ -A 

<7)isfP7K^?^5 0 0ml x-mikmwvmm'^^^'y^'^'^^^^^^^^^f^'' 
mm^i^ V ^ ^^^^ yj^^n-^h^yy-^ -i^rmm u m^^/v — -^-^^^ 
(1:4) mm^n^^umt^^4 8. os^mco 

15 ^H-NMR(CDCl3) 

6 1. 87 (t, J=2.3Hz, 3H) 4.85 (q, J=2. 3Hz, 2H) 

2_:/n^-l- (2-::^^^/^) - 1 H— T ^ i5^>^->'^- 4, ^ -^-^-^ J^^-^^ 
20 nMJ;V4 8. 0 g <?5^^ / ^.'^ 5 0 0 m 1 Ml-^i^^ 2 5 m 1 ^*Px:^ 11 

25 m^^}V—^^^V (1:3) mtil:$^®J;«JMI3^b'a'i^2 1. 7 g ^#^Co 
»H-NMR(CDCl3) 
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6 1. 43 (t, J=7. OHz, 3H) 1. 87 (t. J=2. 3Hz. 3H) 4. 46 (q. J=7. OHz, 2H) 4. 85 
(q, J=2.3Hz. 2H) , 

5 

iJjvifsvn. :r.'f-;v=^y^'rJiV2 1 . 7 g ^Sr^mi?!! 115 b ^IB . 

'fb-a-^ 2 5. 1 g ^m^o 

^H-NMRCCDClg) 

10 5 1.43 (t, J=7.0Hz, 3H) 1.49 (s, 9H) 1.87 (t, J=2.3Hz, 3H) 3.22-3.26 (m, 
4H) 3.56-3.61 (m, 4H) 4.44 (q. J=7.0Hz, 2H) 4.68 (q, J=2.3Hz, 2H) 

d) 4- Ci- i2-zf^^M -A-iJjv'^^'y-^-^^r y % 

4_ [1_ (^<i-'f^z=.jV) J -A-^^Y^l^lJA'i^^^J^-^^- 

5. 1 g(;53ii?/-/W50 Oml^t-5N7K^'fb-:^hy ^J^i^^^^l 6ml ^iP 

(Ol&jftTK^^ 2 0 0ml -C^fe^^ \.WBrr ^^^y^J^ T-^jlt umjE^g^ U^^'fb'a- 
20 2 3 . 2 g ^#fCo 
^H-NlfflKCDClg) 

8 1.49 (s, 9H) 1.87 (t, J=2. 3Hz, 3H) 3.22-3.26 (m. 4H) 3.56-3.61 (m, 4H) 
4.68 (q, J=2.3Hz, 2H) 

e) 4- n- (2->^^=:/V-) -5— >ry-4-t: KP'^g^-y.^ ^^/l^-lH 
-10'C-e4- [1- (2-:/^=>'V') -4-:*/V:^K^V-5-i^T/- IH 
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5 m'rh]}^J>^9. 4 5g(?57Kl0 0mmi^^?^Tbfc„ 1 f^TO^ i^M^^/V- 
5 0 0ml*5J:tJ^7K5 0 0ml^iP;t. 1 NiS^-Cp H 5 l^-SWbfc^^ ^ 

10 5-;V-^^^^-r>- (4:1) ^W:»-®J:!9^IB'fb'a'^^l 9. 1 g^#fc„ 
*H-NMR(CDCl3) 

5 1.48 (s, 9H) 1.84 (t, J=2.3Hz, 3H) 2.26 (t, J=6. 3Hz, IH) 3. 13-3. 17 (m, 
4H) 3.53-3.57 (m, 4H) 4.58 (q, J=2. 3Hz. 2H) 4.64 (d, J=6. 3Hz. 2H) 

4- [1- (2-7'^;:^/^) -5—yTy-4.-\i Yx2^^y^^/V'-lH—( 
^ j^^j^jv- 2->{jV\ \^^y-^y-\--^ t - i/^/w^iy^ T^/v- 1 . 
3 5 g <D^J^ P P ^ y 5 m 1 mWL\^:^^\\^-^y^y 3 . 2 8 g ^:0P^> K^^^ 

3 ) ^m^® J; «9 ^^iB'fk'a^ti 1 . 1 1 g ^#fco 

^H-NMRCCDCla) 

6 1.50 (s, 9H) 1.88 (t, J=2. 3Hz, 3H) 3.24-3.28 (m, 4H) 3.59-3.63 (m, 4H) 
4.70 (q, J=2.3Hz, 2H) 9.87 (s, IH) 
25 g) 4- [1- {2--:r^:=-)V\ - 5 - v^T >^ - 4 - ( 2 - K 
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5Vx-m.m<DW^mM.r. i?:^^jvt^:^:t^/m^^'f-^^o. 243 gc^x 

\^viyy-y5m\mm\^yl<>mti'h]}^J>^0. 03 8 g^iP;tfCo 4-[l- (2 
5 /<9i?>'- 1 t-:^^/^3i;^7^>'W0. 3 1 0 gOT' h7t: Kn:7 
h y 2 5 m 1 ^:Mx.. ^;^Ji^«-^i>'^ V-J^ A-C|fcj^LMJEm^Ufc„ , 

(3 : 7) ^W:9"®J:!5^IB>fb'a-i^O. 3 8 0 g^#fc„ 
10 ^H-NMRCCDCIj) 

6 1.33 (t, J=7.4Hz, 3H) 1.50 (s, 9H) 1.86 (t, J=2. 3Hz, 3H) 3.19-3.23 (m, 
4H) 3.55-3.59 (m, ^) 4.25 (q, J=7.4Hz, 2H) 4.59 (q, J=2. 3Hz, 2H) 6.70 (d, 
J=15.8Hz, IH) 7.50 (d, J=15.8Hz, IH) 

h) 4- [1- (2-7^^^/V) -5-v-Ty-4- ( 2 -:»/V-:^> v^tr^>^l^) 
4- [1- (2->^^::^>'V) -5-^/T/-4- 

. ^)v:t^7.v-)vk%'m\ 3 3 8 d ^ wm^^vmyjmJfc^^^^i^o 

20 ^H-NMRCCDClg) 

6 1.50 (s. 9H) 1.86 (t, J=2. 3Hz, 3H) 3.19-3.23 (m, 4H) 3.55-3.59 (m, 4H) 
4.59 (q, J=2.3Hz, 2H) 6.70 (d, J=15.8Hz, IH) 7.50 (d. J=15. 8Hz, IH) 
1^ 4- ri- (2--/^:=:7M -5-v-Ty-4- ( 2 -T K;&7V-4^^^7V 

25 rf^)V^7^'r)V 

^m^^H^Ts 4- [1- (2-:/^=^/^) -5-^>'r/-4- (2-:«7;v 
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t-T'^/V'^^^X/VO. 2 0 0 g. hV^^^^^r^yO. .0 7 3ml:idXU^^y 
>-mTi^ KO. lOSmlOt y -/W 2 m 1 4 5 

O'C-ejiJPfiUfCo @^^:^^>'^5 Om 1 ^;5ltl^x 7K2 Om 1 X^^l^LfCo 

1 7 8 g ^#fCo 
'H-NMRCCDClg) 

5 1.48 (s, 9H) 1.86 (t, J=2. 2Hz, 3H) 3.19-3.23 (m, 4H) 3. 55-3. 59 (m, 4H) 
10 4.59 (q, J=2.2Hz, 2H) 6.67 (d, J=15.4Hz, IH) 7,56 (d. J=15.4Hz. IH) 

p 4_ [4- (2-t-zfV^^y:^^^^=^^^r^y^^=^^^) -1- (2-:/ 
-F=^;v) -5—>ry-iH-^$<$^-/->^v-2-^/vi \i'-<9 i^y- 1 -^^^ 

^m<?5#ffl^Ts 4- [1- (2->^^=;v) -5-v'T^-4- (2-r^:? 

1 6 9 g Sr#fCo 
20 'H-NMRCCDClj) 

5 1.48 (s, 9H) 1.84 (t, J=2.2Hz, 3H) 3.16-3.19 (m, 4H) 3.54-3.58 (m, 4H) 
4.51 (q, J=2.2Hz, 2H) 5.83 (d, J=15.0Hz. IH) 6.43-6.53 (m, IH) 7.55-7.66 (m, 
IH) 
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4- [4- (2-t-^h^-y:^^^^=^^^T^/\f=^M -1- (2-y^= 
^H-NMR(CDCl3) 

5 8 1.48 (s. 9H) 1.84 (t, J=2. 2Hz, 3H) 3.21-3.25 (m. 4H) 3.54-3.58 (m. 4H) 
4.68 (q, J=2.2Hz, 2H) 5.90 (br. s. IH) 6.36 (br. d, J=14. 8Hz, IH) 6.92 (br. d, 
J= 8.4Hz, IH) 7.45 (br. s, IH) 7.52 (m, IH) 

n 3- -2- -3. 5— :^tK 

uyf^^:/ [4. 5-c1 \fVi:^y-4-±y h])y ^v:ttimm^ 

7V) -5-;5;7W^^^/v-lH->i'^i5^:^-^^-2— f/v] t:''-<7i;?>— i 

15 :7;W;rPi^^^) ^fflV^fCo) Umh-^^ 0 , 0 0 4 3 g^#^o 

^H-NMRCCDgOD) 

5 1.81 (t. J=2. 4Hz, 3H) 3.45-3.48 (m, 4H) 3.62-3.65 (m, 4H) 5. 15 (q, J=2.4Hz, 
2H) 6.60 (d, J=7.1Hz, IH) 7.18 (d, J=7. IHz, IH) 



MS V« (ESI) 272.32(Mr-CF3C00H) 







^^v;?^ 1 -T/V) -3. 5~P\l\^^^ 14, _ 


5-c] tri;-:;?:^ 


-4 








a) 4 [3- (2-7'^^/^) -4-:t^y-4. 5_ 


-i^l: Ka-3H 




[4. .^-ci tru v?:/-2-^/vi \^^'7i^y- 




t — 



25 •:f^}\^^7.'f)V 

3_ (2-:;^^::^>'l') -2- (lf^7>;?V- 1 -^f/V) -3. 5-i;?l:KD-r 
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14, 5-c] fPi^>'-4-;tv h]}y.fi':t^BBM^MMm2 5S 

^H-NMRCCDClg) 

8 1.49 (s, 9H) 1.83 (t, J=2.3Hz. 3H) 3.35-3.39 (m. 4H) 3.60-3.64 (m, 4H) 
5 5.07 (q. J=2.3Hz, 2H) 6.55 (d, J=7. IHz. IH) 6.97 (d, J=7. IHz, IH) 

h) 3- (2-y^:=^7l^) -5- (2-7 3.r^7VJi^7V) -2- (If-^yi^ly 
-3. 5-i^\i KP>r^^-/ r4. 5-c1 l:° U-:^>— 4-:t^^ h 

10 / [4, 5-c] yi;?:/-2— f/v] t-::^^- 

/W3^;^7^;U*3j;t)? (2 -7'^n^:i^^>'V') ^y^^-^HV^T^JS^lI 2 5 8 b ^ IHH 
^H-NMRCCDsOD) 

8 1.83 (t, J=2.4Hz. 3H) 3.05 (t, J=7. 3Hz. 2H) 3.45-3.48 (m, 4H) 3.62-3.65 
15 (m. 4H) 4.26 (t, J=7. 3Hz, 2H) 5.18 (q, J=2.4Hz, 2H) 6.46 (d, J=7. 3Hz. IH) 
7.15 (d, J=7.3Hz, IH) 7.16-7.30 (m, 5H) 
MS (ESI) 376.36(MH'-CF3C00H) . 

^iife fii.s4Q. 3- (2->^^^;v) - s- (2-:73i7^-:xrc^/i^) -2- 

(\f^^^;?:y-l-^7V') -3. Kp^$^-/ r4, 5-c1 t'Ue^y. 

25 'H-NMRCCDsOD) 

8 1. 80 (t, J=2. 4Hz, 3H) 3. 45-3. 48 (m, 4H) 3. 62-3. 65 (m, 4H) 4. 30 (t. J=5. 5Hz. 
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2H) 4.44 (t. J=5,5Hz. 2H) 5.16 (q, J=2.4Hz, 2H) 6.59 (d, J=6..1Hz, IH) 
6.87-6.91 (m, 3H) 7.20-7.24 (m, 2H) 7.50 (d, J=6. IHz, IH) 
MS (ESI) 392.34(Mr-CF3C00H) 

^mms 41. 3- (2--f^:^Jl^) -5- (2 -;r'ary- 2 
5 ji,) -2- (\^^'7^J>'-l—fJ^) -S, 5-i:^\lVxi ^^'^l^ [4, 5-c] 

4_ [3_ {2-^^-=^^ -4-;t'^y-4, Fi3-3H--r 5i5^ 

[4, 5-c] fc°!Ji^i^-2->f/V'] }^^'7i^>-l-:^^^^>Wt t 

7i.j:>^7^/U'*3j:t;«2-:/n^r-fe f^o^y :/^ffiv>T^Ji^f!l2 5 8 b tmm^^ 

^H-NMRCCDaOD) 

8 1. 79 (t, J=2. 3Hz, 3H) 3. 46-3. 50 (m, 4H) 3. 64-3. 68 (m, 4H) 5. 16 (q, J=2. 3Hz, 
2H) 5. 61 (s, 2H) 6. 65 (d, J=7. 3Hz, IH) 7. 37 (d. J=7. 3Hz, IH) 7. 57 (t, J=8. OHz, 
2H) 7.69 (t, J=8.0Hz, IH) 8.10 (d, J=8.0Hz, 2H) 
15 MS (ESI) 392.34(Mr-CF3C00H) 

^1fe^l.<^4 2. 2- rS- (2-y^^:=-;U) -4-±^y-2- {\l'-<9'J'^ 
_1-^,V^-3. 4-i;^t Kn.^$^>^ r4. 5-c] \fV 1:^1^- 5-4^^^ 

20 y 14, 5-d] \:°])i^y-2-4/\^'] \i°-<yi:^>- 1 -:^^i-^yM t-zf'^ 
7Vcn;x.x7V:}oi;tJ^2-:/a^p«'^;v^:/>/::^ h y >^^ffiV^T^^S^!l2 5 8 b tl^ 

>H-NMR(CD30D) 

5 1. 78 (t, J=2. 3Hz, 3H) 3. 45-3. 49 (m, 4H) 3. 64-3. 67 (m, 4H) 5. 14 (q, J=2. 3Hz, 
25 2H) 5.47 .(s, 2H) 6.67 (d, J=7.0Hz, IH) 7.20 (dd, J=7.2,1.0Hz. IH) 7.46 (td, 
J=7.2,1.0Hz, IH) 7.50 (d, J=7.0Hz, IH) 7.60 (td. J=7.2,1.0Hz, IH) 7.80 (dd, 
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J=7. 2, 1. OHz, IH) 

MS ale (ESI) 387. 34 (MT-CFaCOOH) 

^jl^)-4. 5— KP-^$-3^-/r4. 5-c] t°y 6-:^7V^VM 7^ 

4_ [1_ -5-v'ry-4-t KP^^rv-T^^^V-lH-^ 

5 9 6 g ©a: ^ y -/l^ 5 0 m 1 mmKBitT ^J^50 %7KW 1 0 m 1 ^ 
M^. 1 6 Npra^^aT-WLfCo 0 0 m 1 ^AP^. 1 0 0 m 1 

^H-NMR(CDCl3) 

6 1.49 (s, 9H) 1.84 (t, J=2.4Hz, 3H) 3.17-3.21 (m, 4H) 3.54-3.60 (m, 4H) 
3.62 (t, J=5.8Hz. IH) 4.68 (d, J=5.8Hz, 2H) 5.05 (q, J=2. 4Hz, 2H) 7.35 (br. s, 
IH) 8.46 (br.s, IH) 

20 b) 4- [4- (t--:/'^;^i^y:ri=^;viyy=^;\^:t^-yy^'^^^) -l- (2- 

4_ [1- (2-:^^^7V') -4-t Kn=^v^^>'^-5-^;^-:*vw^'=E-^>'^ 

25 ;^t;V3. 221g(?:>N, N-v?7^^/^:^/l-AT^ K2 Sml^J-^f^^V^- 
^VO. 6 6 8 g*5j:T^t-^f'/l'^n»3i^7ccn/l'i/9y2. 7 0 g ^APX.s 1 
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6^^^mT»bfCo @^m^^/^3 0 0ml ^Mk.. ^I^tKI 0 Om 1 :T? . 

^^a:.^;}^—^^'^^ (2 : 3) J: 9 ^lafb-a^tl 4 . 35 7 g^#fCo 

5 ^H-NMRCCDCla) 

6 1.05 (s, 9H) 1.49 (s, 9H) 1.84 (t, J=2.4Hz, 3H) 3.06-3.11 (m, 4H) 
3.53-3.57 (m, 4H) 4.74 (s, 2H) 5.19 (q, J=2.4Hz, 2H) 7.31 (br.d, J=4. IHz, 
IH) 7.37 (t, J=7.2Hz, 4H) 7.44 (d, J=7.2Hz, 2H) 7.63 (d, J=7.2Hz. 4H) 9.28 . 
(br.d, J=4.1Hz, IH) 

10 c) 4- [4- (t--:f^JVZ^y:^^^^->'^:^J]^:t^l^^^M -1- (2- 

15 l-;^;;^;^^^ t ->^^.'V'^;^x;v4 . 3 5 l g<Z)i>;J'tinp«^>'l 0 Om 1 
1 smmMWVfto I^^^^/WS 0 Om 1 «r*P;t^ *^ji^M^7jc^'t- VV^-^ 

m^^w-m 1 0 0 m 1 ^ MitT y^^^ i^ia^TK^^ i o o m i xmwt^ 

20 *H-NMR(CDCl3) 

5 1.05 (s. 9H) 1.49 (s, 9H) 1.84 (br. s, 3H) 2.36 (br. s, 3H) 3.11-3.15 (m, 
4H) 3.54-3.58 (m, 4H) 4.63 (br.s, 2H) 4.66 (br.s, 2H) 7.37 (t, J=7. 2Hz, 4H) 
7.44 (d, J=7.2Hz, 2H) 7.63 (d, J=7. 2Hz, 4H) 
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y(M If^yi^y- 1 t -y^7V3:;^7"/V5 . 0 5 g h 7 1 

KP77^100ml^?^l-5 Nmm. 3 0 m 1 ^:&B 2 2 ^r«mm-T?» bfCo 

j^^xi'^Y^yy^-\z.xm%\^. I^m^^/v- — (2 : 3) ^W:»-®J: 

. «9=^IB^b'g'i^2. 2 4g^#fCo 
10 ^H-NMRCCDClj) 

6 1. 49 (s, 9H) 1. 84 (t. J=2. 3Hz, 3H) 2. 47 (s, 3H) 3. 21-3. 25 (m. 4H) 3. 27 
(t, J=5.6Hz, IH) 3.56-3.60 (m, 4H) 4.81 (q, J=2.4Hz. 2H) 4.89 (d, J=5. 6Hz, 
2H) 

4- n- (2-:/^^;v) -4-:^/i^^;v— 5-;>t^;i^ ::^7V7T:=^;v::^ 
15 ,v:j^-^yv-iH-^$^-/-/v-2-^/v] b°^ v>:;?v-i-:»/v#vm t- 

4_ [i_ (2-:/^:^7V) -4-1: K^!^'>'p{^/V'-5-^^/V';^>'V:7T- 
t 1 1 5 g ^ l^liiiimL. :^|S>fb^i^^#^-o 
20 ^H-NMR(CDCl3) 

6 1.48 (s, 9H) 1. 84 (t, J=2.3Hz, 3H) 2.58 (s, 3H) 3.22-3.26 (m, 4H) 
3.56-3.60 (m, 4H) 4.80 (q, J=2. 4Hz, 2H) 9.88 (s, IH) 

2- (4- t--:^'K^->^>^1^^'->^^^^°^^i^^-l-^/^) -3- (2- 

-f^^jxA -4-:j-:¥y-3. 4-i?fcKP^$^'/ f^-ci 
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aiy?.x7^0. 17 4 e(Di^^nx:i;^^>2mlWm\^l, 8 — :^Tif If P [ 5 . 

4 0] -l-^yf^yO. 0 7 9 g*5J:tJ^4- [1- (2--^^-=^^ -4 

M'^yi^y- 1 -;;l77W:^^Vi& t -7'^;v^;^7'>'V'0 . 1 9 4 g OV"^ a n 
^H-NMR(CDCl3) 

5 1.49 (s, 9H) 1.83 (t. J=2. 3Hz, 3H) 3.37-3.41 (m, 4H) 3.59-3.64 (m, 4H) 
10 3. 83 (s. 3H) 5. 04 (q. J=2. 3H2, 2H) 5. 46 (s. 2H) 7. 33-7. 38 (m, 3H) 7. 41 (s, 

IH) 7.45-7.48 (m, 2H) 

^) 4_ rs- (2-:f'^=^^^) -4-:^^y-6-]>U^ h^v^7t^/V-4, 
s^-i^}^h^n-3H-4^^^J r4. 5-c1 l^°Ui^^-2-^;H tf^7v^>- 

15 ^^(7)#|a^Ts P^^/-^^2mUc:-^hy I^^^nO. 0 2 3 g^*P;tx 7K^<^ 
^ifc;a5«l-fc»ofc^2- (4- t-7'h^:X;^;/W:fN^;^t;°^7i^^/-l-^>'^) 
3- (2-^^:^/V) -4-:r=ary-3, 4 Kn>f 5 [4, 5-c] 

0. 147g<D;^i5'/-/^2ml^^*tliifCo 1 6 NrPg^M-eSI^Ufc^. @l 
20 ^:^f-/V40mI. mbT:/^^^' AO 5 %7K^I^ 2 0 m 1 *5 1 N;^m 1 m 

1 0 8 g ^#:fe„ 

^H-NMRCCDClj) 

25 6 1.50 (s, 9H) 1.83 (t. J=2.3Hz. 3H) 3.20 (s. 9H) 3.37-3.41 (m, 4H) 
3.59-3.64 (m, 4H) 5.07 (q, J=2. 3Hz, 2H) 6.82 (s, IH) 8.60 (br. s, IH) 
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^JV) - 4 . 5 --^ti Kp^ $ r4 . 5 - c 1 \i'Vi^y-6-:f} 
5 -v?t Kn-3H— r ^i^^i/ [4, 5-c] k'y i^^- 2 — f ^'V] f-^yv^^^- 

1 -^/VTj^vm t -:/^yv'3i;5^xyv^^jSM3 3 8 1 tmmK^mi.m^&it^ 

^H-NMRCCDgOD) 

6 1.81 (t, J=2.3Hz, 3H) 3.45-3.49 (m, 4H) 3.64-3.67 (m, 4H) 3.95 (s, 3H) 
10 5.17 (q, J=2.3Hz, 2H) 7.35 (s, IH) 
MS Ve (ESI) 330. lediflr-CFsCOOH) 

^lfe^l3 4 4. 3- i2-':f^=-M -5-^^7V- 4-:^=¥y-2- (ti'-^ 
"fi^l^-l-yfM -4. 5--:^t: Kp-Y^^-/ [4. 5-c1 }i'^Jl^>^-6- 

15 4- 13- (2-^^=^7V) -4-:t^y-6-VV h^-yy^^J'l^-4, 5 

--:;?t: Ka-3H--f [4, 5-c] t:" y 2 —r>'^] t*'-<7::^>'- 
1 -:ju;i'^-ym t -:/^;V3;;^7"/V'0 . 0 3 0 g ON, N-i^^p^^/v^^vi^T 

^ K2m l^^^lJ:i^^:5t/y l^i^O. 0 2 4 g*5j:tJ«3 l^'fblT^^/^O. 0 2 7ml 
<lr;!jPx. 5 0X:'V4SmmMmVfCo i^m^^/^2ml*3j:t^7K2ml^JnxL. 

- h y7W-7K5^^iJ^ (0. 1% f y 7/v;rp@^M'^^) tr;Bv^fCo) {c:T)»$^L. 

mm\:^<^ 0 . 0 0 7 g ^#fco 

25 'H-NMR(CD30D) 

6 1.81 (t, J=2.4Hz, 3H) 3.45-3.48 (m, 4H) 3.62-3.65 (m, 4H) 3.74 (s, 3H) 
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3. 94 (s. 3H) 5.17 (q, J=2.4Hz, 2H) 7.25 (s, IH) 
MS Ve (ESI) 344.30(Mir-CF3C00H) 

MmMmi 1 5 i tmm\^^Mu mm^t^^o. o i o g?ir#fco 

MS Ve (ESI) 329.32(MH*-CF3C00H) 

10 mmms 46. (2-:/^::^7v) -4-:r^y-5- (2-:t ^y-2- 

-7..:^;va^f'jv) -2- (tf^7 v^^^- 1 -^/M -4. 5 - KP^f ^ 
r4. 5-c1 eyi;^y-6-;^7t^^>^^^^/i^J^^^-^^ 

4_ [3- (2-:f^=^M -4-:^^y-6- hy ^ h'3r>/p(^/V-4, 5 
15 -P\i]^'X2-3H-4^^y [4, 5-c] ifyi;^>— 2— r/v] t'-^y^^V- 

3 4 4 t ^IB^tl-a^il^^^tfCo 
MS Ve (ESI) 448. 31 (MH^-CFaCOOH) 

gsife fiia4 7. 3- (2-:f^:^/M -5 - (2— >ry^-^i>^t^) -4-:^ 
20 (b°^7-:^^"-l— ^/t-) -4. 5 -i^fc Kp^ ^ ^^^V' [4, 5- c] 

4_ [3_ (2-7^^^/^) -4-:t^y-6- by 7« b^^>P*^>'^^-4, 5 
-e^t KI3-3H— r^i5^)/ [4, 5-c] t"yv^y-2-^;W] t'-<7i^>^- 
1 -;&7kjJ<>'m t -zf^;va^>^y';vi5i:.x:^2-zfti^;^^jv-<y:/=^ h y :'VSr 
25 mmm 3 4 4 i: lnmiJi^fliSLs i^E^fb-a^tiltr^fCo 
MS (ESI) 445.32(Mir-CF3C00H) 



wo 03/104229 PCT/JP03/07010 

304 

mmms 48. a- (2-zf^ :^jv) -5- (2-i^r/^yi?M -4-;e- 

»V-2- (b'^^i^^^-l-^^^J^) -4. 5— v^t: K p^^^>^ [4. 5-c] 

4- [3- (2-:/^^/^) -4-:t^y-6-hy;^ h=ari>';^'5^>'^-4, 5 
5 Kn-3H— r^i5^>^ [4, 5-c] f y i;?:^- 2 — T /V] bJ'^yi^V- 

MS (ESI) 430,34(Mr-CF3C00H) 

10 KP^^>?^-/ r4. s-dl fc-u>y'-:^-^-4-;^y hV 

-1 3- (2--^^=^^^) -2-^PP-5- ^^/V-3. 5-v^t:KP 
>f-$^y r4. 5-d] \i'VS^i^y-4-:t^^ 

15 a) -2 1- (2--/^^7l^) -2-^pp-5-7tf -^V-l. 5-i^t:KP 
^^¥:/[4. 5-d1 tfy>?^i^^^-4-;rv 

2-i5^pn-5-^^/W-l, 5-i;^t Kn><^i5*'>/ [4, 5-d] lfyi5^i^ 
. y-4-:tyo, 184g<^)N, N-i^^T^ f^^V^^^-^T ^ K 1 0 m 1 

^^ye^isO. 1 6 6 gfc'J;-cf2-7'f'=->'v::^i3W KO. i o 6 i ^^iBx.. ^ 

20 mi? 1 8 W bfCo 5 0 m 1 ^*n;t. tK 2 0 m 1 T'HIil. Miti- 

V y e7i.co^5FP7K^?^2 om 1 -cJiR^^b. mm-^^^^^^^J^-^^i^^f^o M 

(4 : 1) 3- (2-^^:^/^) -2-^5^^^- 

5_^^^^_3, 5-i;^t KP.r^>5^/C4, 5-d] f yi5^i^^^-4-;i->-0. 
25 1 7 5 gSr#> ^^f-^^-i^m^^/V- (2 : 3) mm^^^^)^ 1" (2-:^^ 
-2-^np-5-;^^;V'-l, 5 -i^t Kn-T ^ [4, 5-d] f 



wo 03/104229 PCT/JP03/07010 

305 

]} ^i^y-4-:ty0. 0 3 3 g^#fCo 

[4, 5-d] \i'v^i^y-4-^'y 

^H-NMR(CDCl3) 

5 6 1. 82 (t. J= 2, 3Hz. 3H) 3. 87 (s, 3H) 5. 32 (q. 3=2. 3Hz. 2H) 8. 19 (s. IH) 

[4, 5-d] \^v^^:^y-4:-^> 

^H-NMRCCDClg) 

8 1.87 (t, J=2.3Hz, 3H) 3.91 (s, 3H) 4.90 (q, J=2. 3Hz, 2H) 8.20 (s, IH) 
10 b) 4- [1- (2-7^^n/V^ -5-^^/V -4-:^^y-4. 

□ _iH-^$yy [4. 5-d1 i:°y^-:;^>— 2-^;^ i tf^^i^y- i 
[4, 5-d] i^y jjfi;?>'-4-;i-:^*5J;il5t°^7v^>^-i-;^>'^^^^ t- 

^H-NMR(CDCl3) 

8 1.50 (s. 9H) 1.87 (t, J=2.3Hz, 3H) 3.30-3.34 (m, 4H) 3.59-3.63 (m. 4H) 
3.90 (s, 3H) 4.70 (q, J=2.3Hz, 2H) 8.11 (s, IH) 

r.) 1- (2-:f^=^;l^) -5->t'^;k-2- (tf^ ^i^v-i->f/v) -1. 
20 5— :^fcKp^^>^v^ r4. 5-dl t'U^i^^— KU7/v>;rpi^m 

4- [S-p^^/V—l- (2->^f-::^/V) -4-;t^y-4. 5-^:^1: Ki^- 

iH—f ^iJ^y' [4, 5-d] tfyirv^>^-2— f/v] t°-i7i^y-i-:^/v^^ 

25 ^H-NMRCCDgOD) 

6 1.84 (t, J=2.4Hz, 3H) 3.44-3.48 (m, 4H) 3.58-3.62 (m, 4H) 3.86 (s, 3H) 



wo 03/104229 



306 



PCT/JP03/07010 



4.96 (q, J=2.4Hz, 2H) 8,39 (s, IH) 
m Jn/e (ESI) 287.17(MH'-<:FsC00H) 

^1fe^l3 5 0. 2-r(lR*. 2R*y 2-T^/->-^P^^i^>^VT ^y3 -3 

- (2-Zf^=^^\^) 3. S-i^^b Kp^$ -S^V^ r4. 5-d] t° 

[4. s-d] try i5^i;?>^-4-:i->:*5j:T^h7y;^-i, 2-^XiJ^n-^^f-:/ 

v^T^^^^^ii^dl 19c ^:lRl^il;iS:iSL. iJfrffi^l«5i^#^i5't3-;r ^i5^9:7^- 
10 'H-NMR(CD30D) 

6 1.39-1.49 (m. 2H) 1.50-1.61 (m, 2H) 1.80 (t, J=2. 3Hz. 3H) 1. 85-1. 92 (m, 
2H) 2. 11-2. 18 (m. 2H) 3. 19 (td. J=ll. 0, 4. IHz, IH) 3. 80 (s, 3H) 3. 93 (td, 
J=ll. 0.4.2Hz, IH) 4.91 (dq, J=18. 0. 2. 3Hz, IH) 5.44 (dq, J=18. 0, 2. 3Hz, IH) 

8.07 (s, IH) 

15 MS Ve (ESI) 315.19(MH"-CF3C0OH) 

^liSM3 5 1. 2-[(lR*. 2S*) 2- T$y v^r^P-^^v^/l^r^y] -3 

- (2-:/^:=i/l^) -5-^^7V-3. 5-';^t Kp^^^'/ r 4. 5-d] 

20 [4, 5-d] ^i^y- 4:-:tyiSXX:^^yy^- 1 , 2-v-i^n^=3E^f':^e?T 
^H-NlffiKCDjOD) 

5 1. 54-1. 68 (m. 3H) 1. 71-1. 81 (m, 2H) 1. 83 (t, J=2. 4Hz, 3H) 1. 85-1. 91 (m, 
25 2H) 1.91-2.01 (m, IH) 3.69 (m, IH) 3.80 (s, 3H) 4.37 (m, IH) 5.04 (dq, 
J=18. 3, 2. 4Hz, IH) 5.55 (dq, J=18. 3, 2. 4Hz, IH) 8.09 (s, IH) 
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IS a/e (ESI) 315. 27 (Mir-CFsCOOH) 

^1ifeMaR2. 3- (2--/^^/^) -5 -><'^^W-2- (1, 2. 3. 6- 

^K^H KPb°u-:>;y-4-^>^v) -a. 5-v?b Kp >< $ >?^->/ r4. 5-d] 

5 5-y^/v-2-(t-y-:^v-4->Y/v)-i. 5-i;^b Kp^ $^-/[4. 
5-d] \f])^-Jy-4:-:ty 

4^ 5_c;?T^/-2-^^/W-2H-t''y i5^i^>'-3-:^^^0. 5 6 0 gt 
4 _ t« y /w^/v-x t K 0 . 5 3 5 g b ti^y-^i^ 10ml {^:;&P;t^ ^ 

m(o^mn,rx^^^mi 9 omx^umi^fco ^mmmmu itm<^^mMu 

10 ^ta^b-a-tJO. 3 8 1gSr#fco 
^H-NMRCdgDMSG) 

6 3.78 (s, 3H) 8.14 (d. J=6.0Hz, 2H) 8.48 (s, IH) 8.76 (d. J=6. OHz, 2H) 
US ntfe (ESI) 228.1(Mir) 

T.^ ^- i2-Zf^=^)V) -5-7^^/V-2- (fc°y i; v-4-^7M -3. 
15 KP^^-yy r4. 5- d1 H^j 4 

5_P(^;V_2- (Ify i;?V-4— r/V-) -l, Fp— f ^i5^V[4, 
5-d] A-:^Vi^X.V^2-zf'f-=^^V':ru'^-i Y^mW^^ 1 9 d 

^H-NMR(CDCl3) 

20 5 1. 84 (t, J=2. 3Hz, 3H) 3. 91 (s, 3H) 5. 37 (q. J=2. 3Hz, 2H) 7. 89 (d. J=6. IHz, 
2H) 8.32 (s, IH) 8.85 (d ,J=2.3Hz, 2H) 

c) 4- ri- (2-^'^^/v-) -6-><^7v-7- ^^v-6. 7— :;^fcK 

T3-lH-^$^/ [4, 5-d] t:°y>$^i;?>-2->f ^1^] -1- (4-^ 

y i» ^ p 7 ^ K 

25 3- (2-7'^^>'W) -5-7«5^;V'-2- (t'yi^y-4-'</^) -3. 5- 
Kn>f ^t5^>^ [4, 5-d] ^i^y- 4.-:ty0 . 04 5 g^p-^K 
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^V^yi^;\^^vi'^^ KO. . 0 6 0 /X 1 ^N, N-i^p<f".'V'3^^/V'^T^ KO. 1 

0 . 0 6 0 g ^W^o 
5 'H-NMRCCDgOD) 

5 1.75 (t, J=2.3Hz. 3H) 3.74 (s, 3H) 3.77 (s, 3H) 5.64 (q, J=2.3Hz, 2H) 5.86 
(s. 2H) 7. 05 (d, J=a. 3Hz. 2H) 7. 54 (d. J=8. 3Hz. 2H) 8. 43 (s, IH) 8. 70 (d. 
J=6.3Hz, 2H) 9. 24 (d, J=6. 3Hz, 2H) 

A\ .q- {i-'f^^jyA -2- [1- (4-^ -1. 2. 

10 3. 6-x h^b KPtfy i^:^-4->f>^Vl -5-pt'^ 7V-3. 
[4. 5-d1 l::°U^v^>--4-;rv 

lH-^^i5^/[4, 5-d] fc°y^v:?i/-2— r/v] -1- {A-:^Y^V^ 
V^AA try i^^!j7i^;J^t3 7^ KO. 0 6 0 g(D;^i5?/— >'^5ml^l^i^7K^'ft; 
15 itst'm^}^^)^^^^. 0 20 g^*n^> l^^«#Lfc„ tKI 5ml*3J:t^5N 
:^mo. I ml^JUP^. JlTn^J^^^^-^I-^-^^ 5 NTKM^b"^ h y 1 m 1 
•T?T/V;?7 y iiic L> l^m^i^/l^ 3 0ml -ettm bfco Sr«"^ 

^ ^ / ^jv-mm=^^^^ (1:19) mmmi^^s mmih-^i^o. 033 

20 g^#fCo 

^H-NMRCCDClg) 

5 1.80 (t, J=2.4Hz, 3H) 2.71-2.78 (m, 4H) 3.25-3.28 (m, 2H) 3.62 (s, 2H) 
3.82 (s, 3H) 3.87 (s, 3H) 5.30 (q, J=2.4Hz, 2H) 6.61 (m, IH) 6.89 (d, J=9. IHz, 
2H) 7.30 (d, J=9.1Hz, 2H) 8.22 (s, IH) 
25 e) 3- (2--:^^=^^^) - 5 - '^/V- 2 - 2 , 3, 

at>'i)<>;?v-4-^7V) -3. 5-i;^t: Ka><^g>Sf-/ [4. 5-d1 }::'V^P>. 
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3- (2-^^-^^ -2- [1- (4-7< h^V-^^v^/V) -1, 2, 3, 
6-7^h9t Knlf y i;^y-4-^/w] -5-7«f-/V-3, 5-i^tKn>r^^ 
>^ [4, 5-d] t°yi5^v^>'-4-;^->-0. 0 3 3 g(Dl, 
5 2ml^?^l3:j}^npd^^ d-iJ^tiDcn^/V') 0. lOml^iP^. 9 O^^-JPfi 

0 1 0 g ^#fCo 
iH-OTCCDsOD) 

10 6 1.81 (t, J=2.4Hz, 3H) 2.89-2.94 (m, 2H) 3.52 (t, J=6.2Hz, 2H) 3.84 (s, 
3H) 4.01 (q. J=2.8Hz. 2H) 5.27 (q. J=2.4Hz, 2H) 6.67 (m, IH) 8.30 (s, IH) 
m n/e (ESI) 284.22(Mr-CF3C00H) 
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Emmmm (50iiiMTris-HClpH7.4. 0.156 BSA) WliJ: #^tlfcD P 

P-lV^l Omti/mU^f-J:^^ommh. :ifl^ 1 1 0 n I mMhtCo 

^^^bfcGly-Pro-p-nitroanilide 1:2 5 n 1 (ft^^i^O. 3 3mM) UQ^X, 



^1 





I C50 (mM) 


mmmi 


0.287 




0.211 


mmm7 


0.401 


mmm9 


0.141 


mmm 1 2 


0. 18 3 


mmm 1 3 


0.125 


mmm 1 6 


0.272 


mMm 2 0 


0.152 


mmm 2 2 


0.170 


mmm 2 9 


0.310 


mmm 5 3 


0. 0 4 6 9. 


mmm 6 4 


0.126 


mmm 7 3 


0. 0 3 3 4 


mmm 7 e 


0. 0 8 6 5 
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MMM 7 9 


0.03 5 7 1 


1 8 2 


0.161 1 


1 8 3 


0.02 74 1 


1 MMM 8 6 


0.00408 1 


MMM 8 8 


0.00 2 8 9 1 


1 MMM 9 8 


0.00 9 6 9 1 


1 10 9 


1. 48 1 


1 119 


0.154 1 


1 ^W^\ 12 0 


0.116 1 


1 ^iS-C?!! 12 2 


0.0153 j 


1 ^^?!) 12 9 


0.115 1 


1 HJS'^'1 14 2 


0.0 6 8 5 1 


1 ^WM 14 6 


0.0817 1 


1 mfeM 15 9 


0.0 3 7 7 


1 ^JSM 2 2 9 


0.008 9 7 1 


1 ^JSf (I 2 3 0 


0,0008 90 1 


1 2 3 4 


0.00 1 74 1 


^liM 2 3 5 


0.00 1 44 1 


1 HiiS^J 2 3 8 


0.00119 1 


1 %WS\ 2 43 


0.0 0 2 1 5 1 


1 2 4 8 


0.0 06 4 0 1 


1 ^Ji^fiJ 2 6 6 


0.0 0 1 5 5 1 


^»J2 6 7 


0.0 0 7 2 2 1 


1 mMm2 9 7. 


0.0 06 2 2 1 


1 3 11 


0.0 7 7 5 J 
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3 4 1 



0. 0 0 7 3 2 



-if '^'^^:^(Dmm-mK^ir^^W: ( in V i V ol^l 

lorn: 

W^\t-^m\t. T^l;i^LytffiS:-T?. 0. ^%;^^?V^;Vxi-^ (MC) 
Ji!l^^bfc„^(^^^^fc^t)iNVP DPP7 2 8 (^S#fF60 11155 
^) (Z)e^^^^b<{*. mmWm^hhO. 5%MC^^10mL/kgO 
W*'t?^P^-^^> ^(O^Oi^m^. i5^/V=i-;^^^l OmL/k g<DW*T' 

3oj;t;«^#m3p. 6 0. i2 0^ai;i. #^S!fT-e"^!>^<^MW^i'J^-C'« 

15 0 /i Ll^?i^i-So (1 5 0 0 g . 10^. 4''C. M^«G S - 6 



0.5 % MC^I^. NVP DPP728 jS.TJ^^^'fk-^tXD^^-^-i^l-'^ 
20 V^Tx t//V3— 1 2 O^^-^^^X'C^jfilJI-^^ttllT®^ (AUCo- 
,„.Area Under the C u r v e ) LfCo 0 . 5 %MC^ 

W-^S^o:>AUCo-i2o^lOO%> NVP DPP 7 2 8 (lOmg/kg) 

25 M«ttgafc#|g (%) = (l2Jc*^^b^i^<^AUCo-x2o-NVP DPP 7 2 8 (1 
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Omg/kg) ^#^<?DAUCo-x.o) / (0- 5% MC^SW^DAUC 
-NVP DPP7 2 8 (1 Omg/k g) iS-^P<^AUCo-i2o) X 1 

0 0 

5 7icB^'fk'a''fe'efc5tf^fi'a'^ 5 ^:/-7vmmi^<D^^^h. ±ib<d in v i 

vo^^l-J:oT. ^PiS#(-J:9x 0. 1-10 (mg/kg) (^iS-^fiT?. 

r^M3] 

10 in vivo umiz.m'r^i^^^^ $ i^^f^m^ 

15 

^ilf!l2T'^Lfciinvivol^l^ (0. S^KIulS^) 

0 m 1 /k g (Dffl»-e^P^^) 
20 2. >5^/V=i-;^:feW(2g/kg)(^l^^HUl3:«<b^tl^^.-^ (^^^^^^-^^^^^^ 

m^mmms 2. 119. 120. 122. 2 
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(in V i V o^^) 
mm-.-mmn stsny^h iU:^^^-^^^ • y/<-J:l9j«A) 

lO m^'ftl-a^i^^SrO. 5%7«^/Vfe>'V»=--^ (MC) ^?^l-SiSU 5mL/k g 
O^Lh^UikU 0. 6Miim^m^l4 0ML^?I^-r?»o 3i^L^:^il (30 

oog. 10^. 4^) Lr#btbfc±«^i5^/i-='-:^ci ix;^M73- m 

119, 12 0s 1 2 2. 2 2 9ifSXX^2 6 7i!>>htimf)^^m},tfl^i\:^mK 
*5V>T). ±ia<^i n V i vo^^lCj:oT. ^P^•^^-<t^^ 10-3 0 (m 

25 [l^il^J 5 ] 
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nm :lfl'l4Zucker fa/fay^/ h (B^^-Y-^l-^ * y^^-J^^^A) 
5 W^it^^n. 0. 5%^^;v±;vn--y^ (MC) WlwM^UfCo :l<d^^ 

0. 5. l^ 2. a^^OTj^-f :/^^-:J^v^x. M^i!'T-e^5/ hoMi^m»J^ 

-e^oitt^-f 30^^mj&.^-fr So jfiLi^ 2 5 0 A L ^-./"^ y bfc^E^-v y - 

IzlTMJkU 3t'i>^^-:/t-^-rc ^'^^m (lOOOOg. 2^. 4*0 LT 

nhtitc±m^(D-( v yRx:^G l p - 1 ^^fi^ti. 4y:^v ymM^-y h 

15 (mm^mf) tAot ive GLP-1 ELISA^^^b (Lin 

co) ^fflv^T^D^Lfc„ ii^t^. ]kmionL^:msku 0. eM^i^mm^ 

ISl4 0/iL^^^-r5o (3 00 0 g. 10^. 4*0 br#^tLfc 

20 : 

3^^m*'e<DjfiL;^-^^ftj^TM^ (AUCGi„(o-3h) Area Un d e 
r the Curve). ^ y ^—^^ftllT®^ (AUG , „ ,(o-2h)) ^ 
TJ^GLP-l-^^ftiiTSII (AUCGi.P-i(0-2h)) ^^Wb^feo 0. 5%M 
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^lS-^S^<^AUCo_3 J X 1 0 0 

>RXJ^G L P - 1 l^-^/VOgg-fb^ (%) =^mt'^m^^m<DAU C 
0-2^/(0. 5% MC^^^-^p(7)AUCo-2h) XI 0 0 

1 1 9. 1 2 0. 1 2 2, 2 2 9:iS^XJ^2 6 7i!)^htj::6m^>^m^tl^it^m^^ 
*5V>T). ±IB© i n V i V omm^^oX.BOI^-^l^i:^ . 0. 1^1 0 (m 

g / k g ) >f i^:^ V yomt (%) t G L p - 1 u^jv(omt (%) 

;a5i00J;«Jii<. (%) 1 0 0 J; !P '^jigv^ts-a-ti^^m bfco 

10 

[l^i^^J 6 ] 

P 4 5 0jifl#x.^mm^^2. 3|B^©^3feS« (GENTEST ^)?rfflV\ 
GENTEST^365f^^Lfc Assay Procedure (WWW.gentest.com) Pl 
15 m^B lCso^l^i^^tCo WrnVtcP 4 5 0:$^^^@«^Sfe<D 5 (CYP1A2, 
CYP2C9, CYP2C19, CYP2D6,CYP3A4) T'fc^o ^^^W^UTl^^-to 
3i^©tU^{j:f*:/l/- b y (PerSeptive Biosystems l±© CYTO FLUOR 

Multi-WeU Plate Reader Series 4000) ^ffiV^fCo ^5feS®<^ftlir 

20 :fco 



2 



p450 








(nm) 


(nm) 


CYP1A2 


CEC 


CHC 


a-Naphthoflavone 


409 


460 
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CYP2C9 


MFC 


HFC 


Sulfaphenazole 


409 


530 


CYP2C19 


CEC 


CHC 


Tranylcypromine 


409 


460 


CYP2D6 


AMMC 


AHMC 


Quinidine 


390 


460 


CYP3A4 


BFC 


HFC 


Ketoconazole 


409 


530 



■ % cm. 


S-r^vaho-T-ethoxvcoumarin --,- ^-^^-fe' 'i--'^ .-'^i^- <^L..y^ •/v: *-. 
3-Cvafto>74iyar<)xvcoumafe -K'- ' -^w 
7-Meth6xv?44rifluo«>m©thvlc6urnarln ■ * --^m-^^ «^=^ 
7rrHvdrowH4rifluoromethyic6umarin , - i vt- 
7-Eth6x^-cyahocoumarin-- >' •^•■^a-'M: « 


CHG* 
AmAG 


7-Hvciroxv-3-CYandcoCim^ln - - - 
342!-(N.N-dtemY»-N4methvlamin6)ethvll-7.methoxv^4-me^ 


AHMG/ 

■'•■;bpga. 


3-f2-fN;NTdlethYlam^no)ethvl^7.hvdroxv-4'methvIcQumarine $rjt..iL 
7-Benzvloxy^44trif)uoromethvl)-"coumirin V ^ * ' v: : <?i^ 
7-hYdfoxv-4^ftr(fluoiromethvli-cournarln/ / L - ^ • 



5 <l^i^^m> 

U^^m. ;*:^5^lJ:;5>*>Sf^|g6«j/i<k'a''^ (#}c^j!fel?iJ8 2. 119. 120. 

122.22 9*5J;tJ?2 6 73?)^^,:^^SP/il>?>^«ttS>fb^W-*3V>rJ ;&5p4 5 
0:$>^5®<?55*>^O5:^i^@ ( CYP1A2, CYP2C9, CYP2C19, 
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